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ENCINEERINCGC NEWS. 


A DECISION OF GREAT IMPORTANCE ELEVATED 
RAILWAY COMPANIES has just been rendered by the 
New York Court of Appeals. The General Railroad 
law of the State provides that where private prop- 


erty is taken and commissioners of appraisal are 
appointed, * said commissioners shall not make any 
allowance or deduction on account of any real or 
supposed benefits which the parties interested may 
derive from the construction of the proposed rail- 
road for which such real estate may be taken.” 

The courts have held that this provision applied 
also to the action of a jury in a suit for damages, 
and in the case of the New York elevated railroads 
have ruled that the jury in awarding damages must 
not deduct of 
sulted to the property by reason of the construction 
of the The Court of 
this decision and in the case in point says : 


on account benetits which have re 


road. \ppeals now reverses 


If the rental value of the whole building was shown to 
have diminished, then there was injury for which the 
plaintitf? was entitled to recover; but if the diminished 


rental of the upper floors was equaled or overcome by in- 
creased rental value of the tower stores, 
of 


then there was 


no injury and no basis for recovery substantial dam 
ages against the defendants. 

The provision of the General 
and prevent 
property the 
benefits to result from the construction of a railway 


Railroad 


necessary 


law 


is 


manifestly a wise one to 


serious injustice to holders, since 
are generally greatly overestimated when the enter 
prise is started. 


cision of the Court 


It seems also plain that the de 
of 


sechse, 


\ppeals is in accord with jus- 
In 


damages brought after the road is in actual opera 


tice and common the case of a suit for 


tion it isonly just that the benefits which may have 
accrued to the be 
well as the damage which has been done. 


property should considered as 


WORK ON THE SourTH SIDE ELEVATED ROAD, in 
Chicago, was commenced on Feb, 27, and the com- 
pany promises to have one mile finished by April 1, 


1890. 


THE St. Louts MERCHANTS BRIDGE was completed 
on Feb. 28. A bonus of $32,200is claimed to be due 
to the contractors, subject to the final test. The 
bridge was commenced in February, 1889, and the 
contract time for completion was June 1, 189). The 
Union Bridge Co., the contractors for the main 
bridge, have anticipated this date by over three 
months. The approaches are yet to be completed; 


but this work is on separate contracts, 


THE FORTH BRIDGE was opened on last Tuesday 
by the Prince of Wales with great ceremony. Sir 
JOHN FOWLER has been made a baronet, and Mr. 


BAKER and Mr. ARROL are now Sir BENJAMIN 
BAKER and Sir WILLIAM ArRROL, the honor of 
knighthood having been conferred upon them. 


English engineers can now claim the longest bridge 
span in the world—until Americans build the North 
tiver suspension bridge, which will compare with 
the span of the Forth bridge as 2,800 ft. does with 
1,710 ft. 


THE MANCHESTER Sup CANAL was pushed dur- 
ing the first months of L889 at of 
1,183,183 cu. yds. per month ; owing to bad weather 
the last five months only averaged 798,915 cu. yds. 
per month. At the end of December, of the total 
45,000,000 cu. yds. more than one-half had been com 
pleted. $18,798,170 paid-up 


capital, enough to complete the canal. 


seven the rate 


The company has now 


THE ATLANTIC, MEXICAN GULF & MISSISSIPPI 
RIVER BARGE CANAL Co. is the comprehensive title 
of a company now before the United States Senate 
for incorporation. They want to construct a barge 
canal from New Orleans, through Lake Borgne or 
Pontchartrain along the Gulf Coast to St. Marks, 
Florida, and thence to a point on the Atlantic Coast 


between the 29th and 3lst deg. of north latitude. 


THE PENNSYLVANIA CANAL is to be abandoned as 
fast as possible on all parts except the main canal. 
Reduced traffic and losses by the floods of 1889 make 
Some of the old canal has 
rhe 
pany’s credit is exhausted by mortgages, and repairs 


this course imperative. 
already been sold to railway companies. com 


can not be made out of earnings. 


NEW YORK STATE CANALS in the fiscal year end 


Ing Sept. 


30, 1889, cost Sx86,280 for engineering ex- 
penses, according to the report of State Engineer 
JOHN BOGART. 


improvements in speed of transit due to lengthen 


The report is largely devoted to the 


ing the docks to accommodate two boats at once. 
When the work in progress on the Erie Canal is 


completed, which will be done before the opening 
f navigation, boats can run without uncoupiing for 
214 miles. The only break is at Newark, and it 
recommended that the three locks at this place be 


is 


removed and two enlarged locks put in their place. 
\mong other improvements recommended are the 
of the Hudson 
and Coxsackie and the completion of the enlarge 
ment of the Champlain Canal. 


improvement River between Troy 


HE MOST SERIOUS RAILWAY ACCIDENT of the week 
was a rear collision, March 3, between the the third 
and fourth sections of a freight train on the Pitts- 
burg, Fort Wayne & Chicago R. R., near Lakeville, 
Pa. 


the wreck, including two other tank cars: 


A tank ear of gasoline exploded and set fire to 
about 20 
killed 

The 
it is said that 


Three men 
the 
down, and 
fourth 


freight cars were burned. were 


were burned in wreck, 
broken 
the engine driver of the did not see 
had We have 
frequently called attention to the dangers of run 
ning trains in sections. ——On Feb. 28, the boiler 6 


a car heater in a Denver & Rio Grande car exploded 


and their bodies 
third section had 
section 
who been sent back. 


the flagman 


while the car was standing in the station at Denver 
Col, Part of the off 


four persons were brnised and by flying frag 


roof was blown und three or 


cut 
ments. The class of heater is not stated, but it is 


said that the tire had been started under the boiler 
before the water in the radiator had been exhausted, 
and as there was no way for the water to escape the 
explosion resulted. 

PRESS, news reaches of a 
on the Lake 
at Hamburg, N. Y., 9 


AS WE 
serious 


Go TO us 


very 


accident Shore & Michigan 


Southern R. R. miles south 


of Buffalo, by which 10 persons were killed and 25 


injured. The meagre reports now at hand give the 


following particulars : 
Lhe train, which was due at Butfalo at 9.10 


of 


Yr. M., 


consisted engine, tender, smoker, two day 


coaches and five Pullmans. It was running downa 
grade near Hamburg at 8.50 pep. M. at high speed. 


when the coupling between the first 
the last day coach parted. 


together again, the rear section was running at 


such a speed that the first two Pullmans telescoped 


the day coaches. 





Pullman and 
W hen the sections came 


That such a serious collision could result from a 
break-in-two with a train fitted throughout with 
automatic brakes seems inexplicable, except by un- 
usual carelessness on the part of the trainmen. If 
the circumstances are correctly reported, the front 
section must have pulled away from the rear sec- 
tion very rapidly when the collision took place and 
sudden stop. The 6- 
having brakes 


then been brought to a 
trucks the 
on only the outside wheels, would tend to cause the 
run farther the head section 
before stopping. Nothing very definite can be stated 


very 


wheeled on Pullmans, 


rear section to than 
as to the cause of the accident, however, until fuller 


reports are received. 


SEVERE FLOODS have occurred in Ohio, Indiana, 
and Kentucky. Much damage has been done at Cin- 
cinnati, the streets and railways near the river front 
Many 
wrecked and destroyed, including 
bus, Ind. At Cairo, Ill., the Ohio River has 


tract of country. 


have been 
Colum 


tlooded 


having been inundated. bridges 


six near 


4a targe 


[Two ¢ BRIDGE 


on Feb. 28 DY a 


rHEe LOUISVILLE 
over the Ohio River were damaged 


AISSONS OF NEW 
large raft being carried down upon them in the high 
water. 


PHE AUTOMATIC ELE¢ PNEUMATI 
NAL SYSTEM is to be established on the Harlem divi- 
sion of the New York Central & Hudson River R 
R., Mott Haven to Woodlawn. 


has 4 main tracks, is about 7 miles 


rRO BLOCK SIG 


from his section 
there 


inter 


and 


long, 


will be 13 blocks. There will be 5 pneumatic 


the north 
the junction of the 


locking towers, including one at 
the Y at 


Hudson River division. 


and one 
at the south end of 
The engine for compressing 
the air will be located at the Mott Haven yard. The 
plant and equipment will be put the Union 


Switch & Signal Co. This system 


in by 
of Pittsburg, Pa. 
is one of the company’s specialties. 

lHE READING 


rERMINAL enterprise at Philadel 


phia seems likely to be delayed for some time. \f 
ter a long period of wrangling the city councils have 
dropped the matter, and declare that they will 
make no further concessions until the Reading 
Co. will agree to elevate its tracks as far out as 
Glenwood \ve. rhe Reading (o., on the other 


hand, is awaiting the decision of the case now pend 


ingin the Supreme Court, in which it claims the 
right to build its road under the general railroad 
aw, 

\ DEPRESSED ROAD ON ATLANTIC AVE., BROOK 


LYN, is urgently desired by the citizens owning 


property in that vicinity, anda strong fight is being 
than the 
Long 


rather 


the 


made to secure this improvement 
Island 
that 
for $5,000,000, while 


which 


it 


road 
build. 


built 


four-track elevated 
RR. Ke 


the elevated road can be 


proposes to is estimated 
a depressed road, partly tunnel and partly open cut, 
W hile 


desired, no plan has yet 
for 


would cost considerably more. the latter is 


generally been devised for 


raising the funds the construction. The great 


vivantages over the elevated road, however, in its 


effect on the values of abutting property and in the 


cost of maintenance, seem to make it the only satis 


factory and permanent solution of the problem. 


SOME PASSENGER LOCOMOTIVES for the Waterford 
& Limerick Ry. (Ireland) have been built by 
Dubs & Co., of Glasgow, to the designs ol Vir a 
ROBINSON, Locomotive Superintendent. The road 
is on the Irish gauge of 5 ft. 3 ins. Cylinders, 17 
24 ins.: four conpled wheels, 6 diameter; single 
leading wheels, 4 ft. diameter: working boiler pres 
sure, L500 Ibs.; heating surface, 1,00) sq. ft. of brass 
tubes, and 110 sq. ft. of firebox. Grate area, 18 sq. 





ft. Weight, m leading wheels, ZS,056 Lbs 
on driving wheels, 27,355 lbs. on trailing wheels; 
totat weight, 381,676 Ibs The automatic vacuum 
brake is fitted to the ‘oupled wheels and tender 
wheels. The leading axle is titted with traversing 
axle boxes with inside and outside bearings. The 
tender holds 2,000 valls. of water and 3 tons ol 
coal. It is carried on six wheels, and weighs full 
22'; tons in working order The total wheel base of 
engine and tender is 55 ft. 2 ins. 


FORCED VENTILATION as a means of keeping com 
fortable the stokeholds of Atlantic racers is already 
The Teutonic’ 
firerooms were found to be extremely hot, the fur 
maces being fitted with a modification of the How- 


coming into use, weare glad to note 
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der system of forced draught, which did not provide 
for changing the air in the stokeholds. Extra blow- 
ers are now being fitted to the vessel, which will 
circulate an ample supply of fresh, cool air through 
the firerooms. Apropos of this subject The Engineer 
says: 

Much of the suffering endured inthe stokeholds is due to 
running dead before the wind. At such times it is difficult 
to get fires to burn, and the men are hardest worked when 

reisleast air. The fan supplies the remedy, and in 
ill cases, whether a ship is a racer or not, where the bvil- 
ers are hard worked, ventileting fans ought to be pro- 
vided. Their cost is small, the space occupied little, and 
the advantages they would secure in every way would, we 
venture to assert, quickly repay the shipowners for the 
moderate outlay which they would represent. 


fut PERAL, SPANISH SUBMARINE TORPEDO BOAT, 
that is exciting much interest, is 72 ft. 4 ins. long, 9 
t. 8 ins. beam amidships, and 10 ft. 2 ins. in depth. 
It is made of wrought iron, with steel partitions, 
ind in the sharp bow is a torpedo tube. It has two 
bronze propellers and a steelrudder. On top of the 
vessel is a conning tower 5 ft. high by 8 ft. long and 
i ft. wide, of which the forward part is a steel 
frame filled with heavy glass, and a beam of electric 
light can be sent out above or below the surface. 
lelescopic air tubes can be pushed up 30 ft. when 
the vessel is submerged to that depth, and a well- 
arranged system of valves prevents water from en- 
tering without interfering with the entrance of air. 


In the last trial of Dec. 17, 1889, the Peral made a 
speed of from 7 to 12 miles per hour on the surface, 
and from 6to 11 miles submerged; it turned at full 
speed in 10 lengths, and submerged itself in 30, 35 
and 40 seconds. It remained below the water, in- 
visible, for 32 minutes, during which time it ascended 
ind descended, turned, backed and remained mo- 
tionless, at the will of the inventor, Lieut. Isaac 
PERAL. It remained sealed six hours above the 
water without communicating with the open air. 
FIRIN} GUNS BY STEAM is proposed by the Belle- 
ville Boiler Company of France. It is believed that 
a steam boiler carrying a pressure of 600 to 800 lbs. 
an be substituted for the air compresing machin- 
ery, storage tanks, etc., required to operate Capt. 
ZALINSKIS dynamite gun. If so, the gain in sim 
plicity, certainty and cheapness will be very great. 
Che Belleville boiler is proposed for this use because 
if its safety and freedom from leakage under high 


pressures. 


tik PNEUMATIC DYNAMITE GUN will be defi- 
uitely adopted by the English Government as au 
auxiliary to the coast defenses, provided that the 
forthcoming tests at Shoeburyness prove as satis- 
factory as those made at Fort Lafayette in 1889, It 
s also proposed to send similar batteries to India, 
\ustralia and the West Indies. It looks again as if 
foreign governments were to adopt an American 
war invention before our own makes up its mind 
what to do with it 


\ Mr?rRICAL CONVERSION TABLE has been issued 
na very bandy form by the U.S. Coast and Geodetic 
survey, Mr. 'T. C. MENDENHALL, Superintendent: 
{t ison stiff paper, and covers linear, square and 
ubic measures, and those of capacity and weight. 
One table converts customary measures into metric, 
and the other reverses this order. The table also 
‘ontains such units as the chain, square mile, 
tathom, nautical mile, the English gallonand bushel, 

The tables are arranged so that any unit from 
itoYcan be converted by inspection into metric or 
customary measures. Foot notes give considerable 
data relating to the standards of measurement and 
the legality of metric measurements in the United 


States. 


fat MECHANICAL ENGINEERS’ LIBRARY ASSOCI 
,TION has been incorporated to establish a free 
public library in New York City. Among the incor 
porators are Messrs. F. R. Hurron, Cuas. H. 
LORING, STEPHEN WILCOX, HORACE LEE, STEPHEN 
W. BALDWIN and F. MERRIAM WHEELER. 


THE WASHINGTON Co,, Pa., OIL-FIELD pro 
duced in L&89 4,015,000 bbls. of oil, an average of 11, 
WOO bbls. per day, which brought an average price of 
$1.18 per bbl. About 975 wells are now producing 
oil in this tield. Their average production is at pres- 
ent a little over 10 bbls. per day. The greatest 
day’s output in 1589 was about 14,325 bbls. during the 





latter part of August, and the largest day’s produc- 
tion in the history of the county about 17,500 bbls. 


. During the year 576 new wells were drilled. If the 


average cost of these is set at $6,000, the total ex- 
pense for drilling was nearly $3,500,000. Besides 
this, 60 wells were drilled for gas, making the total 
expenditure for drilling at least $4,000,000, or nearly 
as much as the total amount received from sales of 
oil. 


AN INTERESTING EXPERIMENT IN PROFIT SHARING 
is being made by the Ingersoll-Sergeant Rock Drill 
Company. Inthe spring of 1889 the company an- 
nounced to its employés that at the end of the year 
a certain proporticn of the net earnings would be di- 
vided among all the employés of the company in pro- 
portion to the respective earnings ofeach. The com- 
pany has just announced that after taking account 
of stock it tinds that the proportion of earnings to 
be divided among its employés is 45 per cent. on the 
total wages paid during the year. The company 
announces that it will continue the profit sharing 
policy and will award a percentage of its net profits 
to those regularly in its employ from Feb. 1, to Dec.31, 
1390. To encourage the employés in saving their 
profits the following very generous proposition was 
made by the company and accepted by over half the 
employes: 

Toall who may so desire we will give, in the place of 
cash for the amount coming to them. a certificate repre 
senting such amount, bearing interest at the rate of 6 per 
cent. per annum, payable to the person entitled to it, per- 
sonally, on the tirst day of February, 1891, and all such as 
may elect to take such certificates instead of cash for the 
amount coming to them, shall receive out of the net earn- 
ings of 1890a sum one-fourth larger than those who elect 
to take cash. 


THE DUTIES OF THE CHIEF ENGINEER of the Union 
Pacific Ry. are specified as follows in a recent 
official Arcular : 

1. Charge of surveysand reconnoissances of all proposed 
new lines, and reports thereon. 

2. Charge of construction of new lines, and of all struc- 
tures and work pertaining thereto, including, except in 
special cases, the procurement of right of way. 

3. Charge of the inspection of truss bridges and tunnels. 
and supervision of important repairs or renewals con: 
nected therewith, and the inspection of all structural iron 
in its manufacture. 

4. The preparation of plans and specifications for, and 
construction of, all important special structures, such as 
shops, division terminals and depot buildings, for which 
special plins are required, and the preparation of all im 
portant yard plans. 

5. The preparation and approval of standard plans for 
the maintenance and renewal of roadway, track and road 
way materials, buildings, bridges, and all other structures. 

6. The preparation and charge of right of way and lease 
records; preparation and charge of mileage and distance 
records, of all main tracks, sidings, spurs, ete., of every 
description. Also records of track composition, ballast 
and tie charts. 

7. The preparation and care of records of bridges, build- 
ings, and all other structures. 

8. And such other work as may be assigned by the vice- 
president, to whom he will report direct. 


THE NEW 48-IN. MAIN FOR WASHINGTON, D. C.,, is 
almost completed. This is the 4 miles of main laid 
@® take the place of the now useless tunnel. Work 
was commenced in August last by Colonel ELiLtort, 
and less than one-half mile remains to be done. 


The New Depot of the Grand Rapids & Indi- 
ana R. R. Co., at Grand Rapids, Mich. 


Chis new structure of iron and steel, now in course 
of erection, will be 600 ft Jong by 135 ft. wide, and is 
located directly west of the general offices of the 
railroad company, facing on Island St. It will con- 
tain six tracks inside and one under each projecting 
shed on the outside. The main trusses of the roof 
are of elliptical arch form, spaced 3) ft. apart, on 
centres, and supported on riveted columns extend- 
ing through to the top chord of the arch. The post 
and bottom chord are connected by a graceful 
bracket of riveted work, and the continuation of the 
line of the bottom chord forms the top of another 
bracket, outside of the post, for the outside trains. 
From the preliminary drawings seen, the depot 
promises to be a handsome and airy but substantial 
structure, and we hope to present its details to our 
readers in a short time. The architect is Mr. BRApb- 
FORD L. GILBERT, of New York. The structure is 
being erected by the Detroit Bridge Works. of De 
troit, Mich. 


The Screw Pumping Engine of the Milwaukee 
Flushing Tunnel. 





The illustration here given shows a novel type of 
pumping engine built by Edward P. Allis & Co., of 
Milwaukee, for the flushing tunnel lately put into 
operation at that place. 

This flushing tunnel was authorized by the Mil- 
waukee Board of Public Works in 1887, and con- 
tracts for its construction were then let to WM. For- 
RESTAL for the sum of $47.25 per lin. ft. for the 
tunnel, and to E. P. Allis & Co. for the pumping 





Section of Engine. 


machinery, at a cost of $37,500. Both contracts were 
completed sufficiently for operation by September, 
isss. 

This flushing tunnel is about 2,500 ft. long between 
the Lake and the Milwaukee River, and enters the 
latter just below the dam. The tunnel itself is cir- 
cular, 12 ft. in diameter inside the brick-work, and 
the top is about 75 ft. below the surface of Dane St. 
in Milwaukee. Gates are provided at either end 
one of the latter being shown on the smaller cuts 
here reproduced from the last report of City Engi- 
neer G. H. BENZENBERG. 

From this same report we learn that the pumping 
machinery was first set in motion on Sept. 14. At 
this time the current in the river was practically 
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a KX 


Plan of Engine. 


up-stream ;13 minutes after pumping commenced 
this was reversed, and the water flowed out of the 
river, at an increasing velocity, until nearly 15 ft. per 
second was reached. The water in the Milwaukee 
River was thus diluted, if not forcea out, and re- 
placed by pure .ake, to such an extent that in one 
week no material difference could be detected be- 
tween the lake and river water. The temperature 
of the river water had also been reduced 20? in less 
than one week's time. 

On Dec. land 2 a capacity and duty test of 24 
hours duration was made. To determine the amount 
of water passing through the tunnel, a quantity of 
“red eocene” was discharged in the centre of the 
tunnel in front of the wheel, and the time of pas- 
sage taken accurately and repeatedly by means of a 
telegraph line running from the outlet to the engine 
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room. These tests were made on different days at 
the same rate of revolution, and covering a speed of 
from 25 to 60 revolutions of the wheel per minute. 
The extreme difference in velocity on an average 
speed of 51,8458 revolutions per minute was less than 
2 per cent. 

The total volume of water passing through the 
tunnel in 24 hours was 62,154,240 cu. ft., or 40,871 cu- 
ft. per minute. The average head maintained by 
the wheel at that velocity was 3.049 ft. The tem- 
perature of the water was 39°, at which the weight 
of water is 62.424 lbs. per cu. ft. The total coal used 
during the test run was 14,750 Ibs., and the duty 
developed per 100 lbs. of coal consumed in the fur- 
naces, with no allowances of any kind, was 75,944,037 
foot-pounds. This, as Mr. BENZENBERG says, is 
believed to be the highest duty yet developed by this 
or any other style of wheel or centrifugal pump. 

This wheel has the largest capacity of any single 
pump or wheel ever constructed; for at 60 revolu- 
tions per minute it forced 48,641 cu. ft. of water 
through the tunnel, or over 525,000,000 gallons in 24 
hours, with a head of 4 ft. From March 28, 1889, to 
Dec. 24, 1889, the wheel was run 5,173!¢ hours, and it 
developed an average of 68,844,912 foot-pounds for 
each 100 lbs. of coal consumed, including all coal 
used in heating the building and running the elec 
tric light. While the exact plan of this pump is not 
now accessible, it can be mentioned that the whee! 
is said to be 18 ft. in diameter, and the solid double 
coned centre has a maximum diameter of 6 ft. 


Specifications for Fire-Clay Brick Pavements. 


As promised in our last issue, we here give a copy 
of specifications for tire-clay brick pavements, as 
prepared by Mr. Jonn L. Cunury, C. E., and speci 
fied for Cleveland, O. 

Curbing,—To be of the best quality of ——— sand 
stone, 4 ins. thick and not less than 20 ins. deep noi 
less than 4 ft. long. Thisisto be set ip gravel or 
sand with close joints to a true line; to be tool 
dressed, true, straight and smooth at least 10 ins. 
down on face and ends, with top dressed to straight 
line and with a bevel of '; in. from face to back. It 
must be set in place with a paver’s rammer, and the 
earth in front and back shall be thoroughly rammed 
with a heavy rammer for the full depth of the 
curb. 

Grading, Ballasting ond Puddling.—The entire 
roadway shall be graded to such proper subgrade 
as the engineer shall direct, and it must conform to 
proper crown of the pavement to be laid. Upon the 
subgrade thus formed shall be placed a bed of sand 
or gravel ballast, not less than 10 ins. deep, unless 
the road material is native sand or gravel. The en 
tire sub-roadway shall then be thoroughly puddled ; 
the contractor to furnish all hose and other neces 
sary appliances for this work; the corporation to 
supply the water at the hydrant, free of cost to 
the contractor. 

Rolling and Tamping.—After being properly pud 
dled and brought to the proper crown, the ballast 
shall be made hard and compacted by rolling and 
tamping. The roller must weigh not less than 45 
tons, nor be less than 3 ft. in diameter, nor more 
than 6 ft. long on the face. All places that, in the 
opinion of the engineer, cannot be properly rolled 
shall be tamped with hand tampers. Rolling and 
tamping must always be kept at least 100 ft. ahead 
of the pavement. 

The foundation thus prepared shall be brought to 
a proper crown by the use of a scraper of such de- 
sign and construction as the engineer shall direct. 
All irregularities that do not conform to the true 
crown shall be rammed, new ballast added, tamped 
and rescraped. The foundation must be true in 
crown and compact before any paving material can 
he placed upon it. 

Paving.—Upon the foundation thus prepared the 
paving material is to be set, and this shai] consist 
of a single layer of bricks laid on edge, end to end 
and across the street, except at street intersections, 
where the courses shall be at such angles as the 
engineer shall direct. The bricks shall be set as 
closely and as compactly as possible in straight 
exuses, They shall be set perpendicular to the 
grade and crown of the street. The bricks shall 
break joints with the adjoining courses at least 3 
ins. None but whole bricks can be used, except in 
starting a course or in making a closure at the 
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curb, and then not less than a half brick can be 
used, 

Before the closure is made each single course shall 
be pressed as compactly together as possible with 
an iron crowbar applied to the course at the curb 
ends of the row. The courses shall then be keyed 
in place with close, tight-fitting bricks. All joints 
of the key brick must be cut or broken at right 
angles to the top and sides of the brick. 

Paving Bricks.—These shall be of the very best 
quality of fire-clay paving brick, made and burned 
especially for street-paving purposes. They must 
stand all such reasonable tests as to durability and 
fitness as are usually applied to paving material. 
All bricks must be square on the edge, straight, free 
from cracks and other defects, and they are to be of 
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the cement will not soften from heat or become brit- 
tle from cold. 

This composition must be used at a temperature 
of not less than 300° F., determined by a gauge on 
the street tank. All joints and openings in the 
pavement, when thoroughly dry, shall be completely 
filled from bottom to top of the pavement, so as to 
effectually prevent leakage of water into the sub 
roadway. No slushing of the top of the pavement 
will be allowed, but the concrete must be poured 
while hot directly into the joints and openings where 
needed. 

Top Dressing.—In “‘ wet” pavement not laid in 
cement, as above specified, a light top dressing of 
sand shall be swept with a steel splint broom into 
the joints between the bricks. This dressing must 
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the uniform size of 2), x«4'¢ «8's ins. They shall be 
hard burned and vitrified throughout. All over 
burned, soft, cracked or otherwise defective bricks 
shall be removed by the contractor and their place 
made good at his cost. All rejected material shall 
he immediately removed from the street. The con 
tractor must at all times provide, at his own ex- 
pense, a sufficient number of men to assist the 
engineer in the proper inspection and culling of the 
brick. 

Rumming.—The pavement is to be thoroughly 
rammed three or more times with a paver’s rammet! 
of 9%) Ibs. weight. No iron of any kind shall come in 
contact with the paving; the ramming being done 
on the paving brick themselves. When complete 
the pavement shall conform to the true grade and 
crown. 


Concrete Filling.—Into all the spaces between the 
paving bricks, and between the paving bricks and the 


curbs, shall be poured a concrete filling composed of 
not less than 10 per cent. of refined Trinidad asphait 
mixed with coal-tar cement distilled at a tempera 
ture of not Jess than 600° F.; this compound is to be 
mixed with such a proportion of ‘ still wax” that 


he thoroughly sprinked or washed in with water 
until the joints are ¢ mmple telv tilled. 

The entire surface of the pavement, whether laid 
“wet” or in cement. shall be finally covered with ! 
in. of clean. coarse sand or gravel: which, with all 
other accumulations, shall be removed at such time 
as the engineer may direct, andthe pavement left 
clean for inspection. 

All se ttlements, defects o1 damage in any portiolr 
of the pavement, due tf » public travel, water or other 
cause, before the tinal acceptance of the work, shall 
be repaired and made good at the contractor's ex 


pense 


Water-Works in China and Japan. 

At the meeting of Feb. 18, of the Institution of 
Civil Engineers, Mr. J. W. HART read a paper on 
the Shanghai water-works, the first construct- 
ed in. either China or Japan The city of 
Shanchai, in 1885, contained 170,000 Engiish, Ameri 
can and Freneb inhabitants and 100,000 to 150,000 
native population. The present water-works were 


ommenced in 1881 and finished in 1884.) There is 



























in the English settlement an octagonal tank of iron, 
50¢ ft. in diameter and 121{ ft. deep, supported on 
an iron superstructure with an elevation of 10315 ft. 
above the city. A pumping station three miles 
lower down the river communicates with this tower 
bv a 20-in. main. It is put below the city because 
the sewage from the settlements is carried into the 
upper reaches of the river by the flood tide. Water 
is pumped only after the flood tide has set in for 
me hou 3ut as the river is always in a turbid 
state, two settling basins, of a total capacity of over 
6,000,090 galis., are provided. The walls of these 
hasins are built of concrete. There are also four 
filter-beds, each with a capacity of 30,000 galls. per 
hour. The two sets of horizontal compound pump 
irg engines, each have a capacity of 75,000 galls. per 
hour, delivered into the water-tower; and two sets 
of centrifugal pumps lift the water from the settling 
basins to the service tank. 

Che distribution varies from 18 in. mains to 5 in., 
vith 3in. and 14g in. pipes leading into passages 
indcourts. The hydrants number 450, and tin-lined 
ervice pipe is used. The water passing to the 
rrious settlements, English, French and American, 
is measured by metres. The total length of mains 
and service pipe is nearly 39 miles. The water is 
delivered at the average rate of 5.7 pence per 1,000 
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struction, being constructed across a ravine. The 
total cost of the whole water-works was $1,047,895. 
The consulting Engineer was Sir ROBERT RAWLIN- 
son, and the Engineer in Chief was Mr. Joun Mc- 
Nem. Price; the author was the Resident En- 
gineer. 

The Yokohama water-works, described by Mr. 
J. H. T. TURNER, at the same meeting, was tinished 
in Oct., 1887. The water is taken from the Sagami 
river 28 miles from Yokohama, and was pumped 
into a settling tank at the source, ard flows by 
gravity to the city, through 18-in. cast-iron pipes 
and masonry conduits. There are filter-beds and a 
service reservoir at Yokohama built of concrete. 
The distribution is by 8 and 4-in, pipe branching 
from an 18-iiu. main. Stand-pipes are largely used 
for the native supply, but service pipes are led into 
the houses in the foreign settlement. Fire hydrants 
are “abundantly” provided. 


Compound Locomotive—Michigan Central 
Railroad. 


Considerable interest is being shown in the per 
formance of the compound engine, of American 
design and American build, now in service on the 
Michigan Central R. R.” In our issue of Jan. 25 we 
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Diam. h. p. piston rod alg a 314 ins. 
1. p. te eae 34 ins. 

Size of ste am ports, h. p. : wse-es ee 18 ins. X 146 ins. 
a ty § aS OR 20 ins. < 2% ins. 

“5 exhaust ports, - p.. te dcieee bee i8 ins. x 3 ins. 

os 1. p eerie 20 ins. X 3 ins. 
Great+st travel of slide valves ......... 7 6% ins. 
ais eae f Outside, 1% ins. 

Lap of slide valves, h. p. . Inside clearance, in 
“ ‘ 4s 1 j Outside, 14 i ins. 

oe \ Inside clearance, 1-16 in. 

Lead of “ ga Putt SEVORG 2. 6. n55i55 5-32 in. 
Kind “ wher ene Allen-Richardson, balanced. 
- idth of Allen port in slide valve . %4-in. 
Valve stem packing U.S. metallic. 


Clearance. h. p. ¢., 10 per cent.; 1. p. Ce, 4 per cook 
Wheels, ete. 


Diam. of driving wheels, outside tires.. 68 ins. 
AIG «iin pss oi ska dcak uk aw tanioeaNe/s .Krupp crucible steel. 
Diam. and length of driv ing axle jour- . 
BERS ccc oath pees aos Rees tak ie oie : 744 = 846 ins. 
Diam. truck wheels...............++: 30 ins. 
Truck wheels... ...... . Krupp steel tired 
Diam. and length truck axle journals ; 5ins. * 9 ins. 
= main crank-pin jour- ; Pe 
nals ‘ . dtains. — 5% ins. 
- intermediate pin jour ; baat 
ae .. db4 ins. 4 > Sgins, 
a , KF. & B. crank- pin. jour — 
WANS... Pits cake ile X 37 ins. 
Length of driving springs (cen- z . ; ’ 
tres) oA 5 = icniiatea kik as eit kad Main,44 ins.; front, 34 ins. 
Boiler. 
Working pressure sieeaee: eas ‘ _ 180 ibs. 
Style...... of re Wagon top. 
Diam. of first ring ‘outside 58 ins. 


Plates in boiler Steel, 9-16 and 4 ins. 
Horizontal seams Quadr ‘uple riveted with welt strip inside 
Circumferential seams ‘ Double riveted. 





Compound Locomotive ; Michigan Central Railroad. Fig. 1. 


galls.. whereas the former supply of filtered water 
lelivered by carts cost 6s. 6d. to 13s. per 1,000 calls. 
The Shanghai Water Co. is capitalized for £120,000 
ht £145,000 “would be necessary.” The total cost 
{the works is not stated, though items aggregat 
ne about SZ00,000 are given, 

\t the same meeting Mr. JAMES ORANGE described 
the Tytam water-works, of Hong Kong, commenced 
in TRS Thisisa gravity supply, with a storage 
reservoir and.concrete dam at Tytam. tive miles 
from Victoria and 500 ft. above the sea. The dam is 
120 ft. high, and was built of Portland cement ‘Con- 
crete with an inner and outer face of vranite and 
masses Of granite imbedded in the concrete Pine 
waste-weir led) intoanother valley and had 100 ft, 
ar waterway. The drainage area covered 700 
icres aud the reservoir 27 acres, with a storage ca 
pacity of 310,000,000 galls. The total cost of the re 


servoir work was about $495,000, 


A tunnel, 7,284 ft. long by 7 ft., square leads 
through the Tytam hills. ft was blasted through 
ranite by machine drills with compressed air, by 
(Chinese laborin four years. The total cost was $241, 


Mo, or nearly S100 per lineal yard. The inlets and 
mutiets of the conduit tunnel and some outside work 
tised the total price of the tunnel and appurtenances 

S269.750. Krom the tunnel the water passes by a 

nduit three miles long to the service reservoil 
ibove Victoria. This conduit is 3 ft. wide, 2 ae 
igh, and is built of concrete with granite cover 


es. There are about 100 bridges and culverts on 


tl uit line, including an aqueduct of twenty 
one 20 and 36 ft. arches; also a cutting 95 ft. deep. 
The total cost was $173,500. There were iilter-beds, 
‘ e service reservoir, which latter had a capacity 
i 000 gal and was of very expensive cen- 





gave a general description and leading dimensions of 
this engine, and particulars of a trialrun. We now 
present a more complete description, and an account 
of working tests, abstracted from the National Car- 
Builder of February and March. The tests were 
made by Mr. ANGUS SINCLAIR. 

For the last few yvearsthe Michigan Central R. R 
has been using engines of the ten-wheel type (six 
coupled driving wheels and a four-wheel truck) for 
hauling its fast passenger and freight trains, and 
the resuits have been very satisfactory. The com 
pound engine is practically a duplicate of these en 
vines. The compounding is done with twocylinders, 
mithe Worsdel]-Von Borries system, and some imn- 
provements in detail have been introduced by Mr. 
A. J. PirKIN, Superintendent of the Schenectady 
Locomotive Works, by whom the engine was de- 
signed. ‘Fhe simple and compound engines have 
been built at these works, andare good examples of 
American work. Fig. 1 is a side elevation of the 
compound engine. 

The following are the general dimensions and par- 
ticulars of the engine: 


Fuel Bituminous coal. 
Gauge of track ‘ {ft sSboins. 
Total weight of locomotive in working . 
order 126,500 Ibs, 
Potal weight on driving wheels 17,000 Ibs, 


lotal wheel base » ft 6 ins. 
Driving wheel base 2 ft. 2ins. 
Rigid wheel base ; 6 ft. 3ins, 
Length main connecting rod (centres) 9 ft. 5 ins. 
Transverse distance between centre of 

cylinders os ee ; 7 ft. O ins. 
if ylinders and Valves. 


Diam, of h. p. cy linder ; peace 20 ins. 
1. p. poe 29 ins. 

Stroke of both pis stons , ins. 
Ratio of 1. p. cyl. to h. p. cyl. areas es 2.1 to 1. 
Piston packing aie i Cast-iron ste am. 
rod packing U.S. metallic. 


Side Elevaticn. 


size tire- box inside Length, 95 3-16 ins.; width, 42% ins 
depth. tiont, 59% ins.; breadth, 56% ins. 
Plates inside ftire-box Steel : crown, 


8¢in.: tube, 4in.: sides and back, 5-16 ins 

Water space around fire-box....Front, 4 
ins.; sides and back, 3 ins. 
Crown stayed by crown bars .5 x 4 ins.; welded at ends. 


‘Tubes ‘ , a ... Semi-steel; No., 247. 
Outside diameter : ; 2 ins. 
Length over tube sheet.. , ; ‘ 12 ft 
Heating surface in tubes..... ; Si 1,040.3 sq. ft 
7 fire-box a 137. 
Total heating surface... 1,677.4 ': 
Grate surface....... 28.5 BP 
Ratio total heating surface to gri ite are a 58.8 to J 
Ratio fire-box “ 18tol 
Ratio flue = - ‘ 54.0 tol 
Area flue opening 4.1 sq. ft 


Fire brick in fire box sup por ted on water tubes 
Style of grate rocking bars. With drop plate. 
Style of ash pan, Hopper with drop 

plates operated from the cab. 
Throttle balanced valve in dome. 
Inside dianieter of smokestack...... 18 ins 
Smokestack top above rail 14 ft. 934 ins. 
Boiler supplied by two monitor injectors 

placed right and left: 


Tender. 
Weight empty. i 36,280 Ibs 
Diameter of wheels, Number. &.... 33 ins. 
Diameter and length of truck axle jour 
nals i 4 séecca” Seg She. X% Te is. 
Total wheel base i e 15 ft. 64 ins. 


Centre to centre of truck wheels.. 

Style of tender frame 

Style of trucks: Schenectady Locomo- 
tive Works, patent 4-wheel, channel 
iron bolster, 

Centre bearing F and B, with addition- 
al side bearings over back truck. 

Water capacity in tank 


4 ft. 4d ins. 
Angle iron. 


3,800 galls. 


Coal capacity ..... eet Ohne. 8 tons. 
Engine and Tender. 

Total wheel base-engine and tender..... 48 ft. 
Total length of engine and tender over 

Wels sicinceGiewae daw aws jet Skslsta veer aees 58 ft. 1154 ins. 


The high-pressure cylinder is on the left side of the 
engine ; the low-pressure cylinder on the right side; 
the right hand crank leading. The cylinders are 
cast with half saddles attached, and are bolted to- 
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gether, and to the frames and smoke box, in the 
usual manner; the arrangement of the guides, cross- 
heads and running gear, as well as the valve motion 
throughout, being similar to that of the simple 
engine. In the right cylinder saddle is placed a mul- 
tiple piston valve, called an intercepting valve, 
Fig. 2, which is used to control and govern the in- 
gress of live or exhaust steam, as the case may be, to 
the low-pressure cylinder. The exhaust steam is 
conveyed from the high to the low pressure cylinder 
through an arched pipe of horseshoe shape, shown 
in Fig. 3, passing from one saddle to the other around 
the inside of the smoke box. This pipe, with the 
passages in the two saddles and the low-pressure 
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Compound Locomotive; Michigan Central Rail- 
road. Fig. 3. Cross-Section Through Cyl- 
inders. 


steam chest, form the receiver. Great care has been 
taken to make all of the steam passages of ample 
area, and of such form as to avoid the reduction of 
pressure of the steam passing within them, and, in 
every case possible, the steam and exhaust passages 
have been separated by spaces between, to prevent 
loss of pressure due to radiation or condensation, 
Che engine is designed to exert its full power at the 
moment of starting, and is capable of starting with 
the cranks upon either side of the engine upon the 
centre. The engine cannot stop in any position 
from which it will not start by merely opening the 
throttle. 

The intercepting valve, Fig. 2, consists of three 
pistons working conjointly endwise in a brass bush 
or cylinder, which is pressed into the cylinder 
saddle. In this bush, as well as in the saddle, are 
two openings, top and bottom. through which the 
exhaust steam must pass as it traverses from the 
high tothe low pressure cylinder. Near the back 
end of the bush, and on the inside, is a port which 
is connected through suitable passages and pipes 
with the live steam passage in the high-pressure 
cylinder. In this pipe, and at the rear of the cylin- 
der saddles, is introduced a pressure-regulating 
device to supply live steam to the low-pressure 
cylinder at a reduced pressure, whieh bears the 
ratio tothe boiler pressure as the ratio of the two 
cylinders respectively. The rear piston of the inter- 
cepting valve is of a smaller diameter than the re 
maining ones, and live steam is admitted to the in- 
terior of the brass bush between the two pistons of 
different areas, the preponderance of pressure being 
such that the valve will move forward. On the 
back of the-saddle is bolted an oil cylinder or 
dash pot, in which is a piston secured to a rod 
which is common to this. piston and_ the 
pistons of the intercepting valve. This rod is carried 
hackward, and connected toa lever fastened by a 
pivot to the side of the boiler, a rod running from 
the top of the lever to the cab serving as an index to 
the engine driver of the position and working of tie 
viven parts. The rapidity of the movement, to and 
fro, of the intercepting valve is governed by a regu 
lating device, consisting of a screw plug on the bot- 
tom and at the side of the oil cylinder, by which the 
opening in the port through which the oil flows, as 
it passes from one end to the other, may be enlarged 
or diminished at will. To increase the speed of 
opening and closing of the valve, the oil cylinder is 
counterbored in the centre for a portion of the 
stroke, allowing the rapid passage of the oil by the 
piston during this portion, but nearing the end of 
the stroke the piston is cushioned and the rapidity 
is reduced in proportion to the amount of opening 
given to the oil by the regulating device. 





The method of operation of the intercepting 
valve is entirely automatic throughout. When the 
throttle is opened, live steam is admitted to the 
high-pressure cylinder, while at the same instant 
live steam passes through the reducing valve and 
port to the brass bush in the interior of the inter. 
cepting valve, and forces the valve forward to the 
end of the stroke, thereby uncovering a live steam 
port in the lowerside of the central piston of the 
intercepting valve through which the live steam 
passes on to the low-pressure steam chest, and 
thence into the cylinder. As the valve is forced 
forward all communication is shut off between the 
high and low pressure cylinders, thereby preventing 
the live steam from entering the high-pressure cylin- 
der as back pressure. As the engine is now in oper- 
ation, the exhaust from the high-pressure cylinder 
into the receiver accumulates above the intercept 
ing valve, and through an opening in the upper side 
the brass bush at the front; it exerts its pressure 
upon the front side of the forward piston of the 
valve, and overcoming the existing pressure of the 
live steam at the opposite end by means of the 
larger area, forces the valve back tothe end of its 
backward stroke, cutting off the supply of the live 
steam, and forming a direct and free opening  bet- 
ween the high and low pressure cylinders, and the 
the engine continues to run compound until the 
throttle is closed. 

The high-pressure valve originally had 11< in. out- 
side lap and no inside lap or clearance, while the 
low-pressure valve had 1}< in. outside lap and % in. 
inside lap. The high-pressure eylinder had 8!¢ per 
cent. of clearance space, and the low-pressure about 
$ per cent. of clearance. The lead for both valves 
was .,in. Owing to the small amount of clearance, 
and the early valve closure for compression, the 
high-pressure cylinder developed sufticient com 
pression at short points of cut-off to prevent the 
engine from running freely. The inside lap was cut 
out of the low-pressure valve and the high-pressure 
valve given *< in. clearance. The lead of both valves 
was increased to in., and the clearance of the 
high-pressure cylinder was increased to 10 per cent. 
\fter these changes the engine ran very freely 
up to aspeed of 65 miles an hour, equivatent to 320 
revolutions and 1,280 ft. of piston speed per minute. 
Higher speed was not tried. Up toa speed of about 
27K) revolutions per minute the power developed in 
the two cylinders was sufficiently uniform for eco 
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nomical working, but when the velocity was in 
creased much above that number of turns, the low 
pressure cylinder performed the greater part of the 
work. This defect has been to a great extent rem 
edied by the application of a larger receiver. That 
vessel was originally of the same measure as the 
high-pressure cylinder, and it was increased one 
half with beneficial results. 

The following particulars of the testsare from Mr. 
Angus Sinclair’s paper in the March number of the 
National Car Builder, We also reproduce the indi 
cator diagrams, Fig. 4: 


The indicator diagrams which demonstrated the need 
for the changes mentioned, were taken by Mr. GIrForRD, 
a mechanical engineer from the Schenectady Locomotive 
Works, and Mr. WILLIAM Rosine, Mechanical Engineer 
of the Illinois Central Railroad, Chicago. Other diagrams 
from which Nos. 4 of the accompanying illustrations were 
selected, were taken by Mr. RosinG and the writer, as- 





sisted by Mr. C. P. WiLkrnson, chief draftsman of the 
Michigan Central locomotive department. The pipes for 
the indicators were tapped into the ends of the cylinders 
and carried up to the top of the steam chest toa four-way 
cock, on which the indicator was secured. The 
movement of the handle of this cock puts the indi 
cator in communication with either end of the cylin 
der, the steam chest or the atmosphere. The arrange 

ment is convenient in some respects, but it entails rather 
too many movements by the operator. The pipes passing 
-o the top of the steam chest make objectionably long 
connections, but with the wide spread of cylinders found 
in these engines it is impracticable to attach the indicator 
to the side of the cylinder. The men taking diagrams 
were in communication with each other, and with an as 
sistant in the cab who noted data about the cards taken 
The diagrams from both sides were always taken simul 
taneously. Diagrams 1,3 and 5 were taken when the en 
gine was pulling a train of 30 freight cars loaded with 
dressed beef, weighing about 930 tons, from Jackson to 
Detroit. Diagrams 2 and 6 were taken when the engine 
was running the day express passenger train of seven 
coaches, weighing 175 tons: and diagram 4 was taken 
when the engine was hauling a train of 48 loaded freight 


>} 
» i 


cars, Weighing 1,372 tons, from Jackson to Detroit 





In the coal records made in ordinary train service it was 
found that the compound locomotive was considerably 
lighter on fuel than the other ten-wheel engines: but it was 
difticult to determine accurately the amount of saving 
when the coal and water were not carefully. To 
make a reliable comparative test it was determined to run 
certain trains with the « omy ound locomotive at a recorded 
speed and then run trains of the same weight, at the same 
speed, with one of the simple ten-wheel engines rhe 
first runs of this kind were made with a train of 8 passen 
zer coaches from Jackson to Niles and back, a distance of 
252 miles for the round trip. One run was made with the 
compound, and another with engine 282—one of the ten 
vheel simple engines. The engines are the same in all 
particulars except the cylinder arrangement of the com 
pound, and that No, 282 has the flue tubes 6 in. longer 
than 284, the compound. The weather conditions were 
nearly alike during the days of the trial 


[The distances areas follows, according tothe Of 


fieial Ginde: 


Detroit to Jackson, 76 miles: Jackson 
to Battle Creek, 45 miles: Battle Creek to Kalama 
zoo, 23 miles: Kelamazoo to Niles, 47.5 miles.—Eb., 
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The compound left Jackson at 9.08 4, M. and arrived at 
Niles at 11.594. M. One stop was it Battle Creek 
covering 4 min.,.and another stop at Kalamazoo, whiel 
oceupied & min Returning the train left Niles at 12.58 


vy. M. and arrived at Jackson at 4.17 Pp. M., four stops hav 


ing been made on the way. occupying 4,7,8 and 13 mins 
‘ respectively. On the outward journey the run was made 
s . 
} 
} 
} 
yy 
} 
“ } 
j 
\ Ee } 
Fig. 2. Intercepting Valve. 
il iC aVeruce rie oF £ i th return 
trip the average need i tl rour W ood 
vas used for raising steaim and no 1] was put into the 
tire-he il lose on star tir practice th was fol 
lowed with both engin l yu ( 11 1 in 
this trip \ is 12,559 Ibs 4 Il to t nil rhe ashes 
weighed 1,120 Ib close o1 cent the total quar 
tity of coal « isumed ( i ken ( that the 
vater in the boiler s ime height on irl gasi 
vas when e start Wa nad Th qua tv o 
ater used out of the tank was 113 ins., equal] to 71,529 Ibs 
Engine 282 made the run from Jackson to Niles on pre 
! v the time take by the compound, and the 
delays were the same. Nor was there any difference in 
the return trip that would affect the record: On this 
round trip the engine burned 14,300 lbs. of coal 
equal to §2 lbs. to the mile and 13.6 per cent. more than 


what was burned by the compound, The quantity of 
ashes lefi was about the same in each case. Engine 282 
used 1314 ins. of water out of the tender in making the 
round trip. Each inch represents 633 Ibs. The quantity 
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simple engine Ww 


ess of that used by the compound 


as 13.9 per cent, in 


he compound evaporated 5.7 lbs. of water to the pound 


coal, and the simple engine evaporated 5.8 Ibs. 
Che water was gauged at frequent intervals during the 
trip, and the consumption indicated very clearly where 


the engines had to be 


worked 


ised about the same quantity 
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Indicator Diagrams, Compound Locomotive 


S64 fl. to the mile for 5 


heavy freight trains 


return, the single journey 
Phe train taken from Jackson by 


{8 loaded cars and one way car, 


1.37244 


hauled the rest 


tons, 


o Wayne Junction, 


engine 


weighing 


exclusive of engine, 
a distance of 56 
10714 tons, were 
of the way. In 


had a load of 751'4 


of engine No, 280 from Jackson to Detroit 


On the return journey she hauled 75416 


ime made by both engines 


but 


was about the 


in returning the simple en- 


1k 30 minutes more time than the compound. From 
he track rises for 13 miles at the average rate of 

ve mile, making a steady heavy pull. From that 
descends with little change to Detroit at the rate 

to the mile, 
comnpound hauled on the tirst journey 39 tons for 56 


miles, and 163 tons for 14 miles in excess of the load pulled 
by the simple engine. In returning, the simple engine had 
the heavier load by 34 tons In doing the work the com 
pound burned 12.850 Ibs. of coal, and used 108% ins., equal 
to 68,670 lbs., of water, the evaporation being 5.3 Ibs. of 
water to the pound of coal. The simple engine burned 
15,650 lbs. of coal in the round trip and used 14934 ins., or 
94,791 Ibs., of water, the rate of evaporation being 6 Ibs. of 
water to the pound of coal. The simple engine used 18 per 
cent. more coal and 27.5 per cent. more water than the 
compound in doing the work, 

rhe simple engine was exceptionally well fired, and the 
compound was badly tired during the trips with the 
heavy freight trains. The man firing the simple engine 
kept the steam close to the blowing-off point during the 
whole of the time, yet he watched his work so closely 
and performed it so intelligently that the safety valve 











Michigan Central R. R. 


did not blow once. The man of the compound appeared 
to think that keeping up steam wasthe sole purpose of a 
made the safety valve blow 17 
times during the trips. I reckoned that the fireman of the 
compound wasted 5 per cent. of 
agement of the fire. Both engines were exceptionally 
well handled by the engineers. 


fireman’s being, and he 


the fuel by inferior man- 


In running the day express train, consisting of seven 
ears weighing with the load about 250 tons, from Jackson 
to Michigan City, a distance of 153 miles, the compound 
used 9,100 Ibs. of coal and 49,532 Ibs. 
11.900 lbs. of 
The saving of coal by the compound in compari- 
the 


of water. On the same 


run engine 282 used coal and 57,128 lbs. of 


water, 
son with the simple engine was 23.5 per cent., and 
saving of water was 13 per cent. 


When he compound has sufficient load tu work cutting 
off at half stroke with an open throttle she can do the 


work with a saving of about 25 per cent. over the simple 
Having to throttle the steam detracts from the 
economical performance of the engine. If 


engine. 


this has to be 


done constantly a point is soon reached where compound- 


ing is of no advantage, The moral of this is that a com- 


pound locomotive ought to be designed for the work she 
is going to be engaged on. 











INDICATOR DIAGRAMS FROM MICHIGAN CENTRAI, COM- 
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The Velocity of the Wind on the Eiffel Tower 
and at the Forth Bridge. 


of the force of the 
wind have been made at the top of the Eiffel Tower. 
A comparison of these tigures with the results of 


For some time measurements 


a lower altitude 
is of interest not only to meteorologists but also to 
engineers who have high towers to construct. The 
taken Richard ane- 
mometers, one on the top of the tower at an eleva- 
tion of about 994 ft., the at the office of the 
meteorological service, at an elevation of 69 ft. above 
The horizontal distance 
two stations is about 1,640 ft. Up to 
the Ist of October 101 days’ observations were made; 
12 in June, 28 in July, 31 in August and 30 in Septem- 
ber. The daily variations in the velocity of the 
wind follow each month. This 
law, however, is not the same for the higher station 
that it is for the lower one. While at the latter the 
daily increase and diminution in the velocity follows 
the increase and diminution of the temperature, the 


simultaneous observations made at 


measurements were on two 


other 


the level of the ground. 
between the 


the same laws in 


opposite of this holds true upon the top of the 
tower. It has long been known that this inverse 


proportion held upon the summits of high moun- 
tains, but it is surprising to find that the same is 
height of the Eiffel 
Since the law of the daily variation remains 
of the 101 
observations at each hour of the day has been found 


true at the comparatively low 
tower. 
the same at the two stations, the mean 
and these average values collected in a table, the 
numbers in which are arranged according to the as- 
cending values of the velocity of the wind at the 
lower place of observation, 

all the observations is 28.12 ft. a 
second at the top of the tower, 7.35 ft. at the 
station of the meteorological service, which shows 
that the velocity 


The average of 


and 


at the higher point is about 3.1 
times as grreat as the other. The velocity at the 994 
ft. than usually believed. 
During 101 days it exceeded 23 ft. a second. During 
2,516 hours of observation the velocity was more 
than 26.2 ft. for 39 per cent. of the time, over 32.8 ft. 
for 21 per cent. of the time. 


station is much greater 


In designing the Kilfel Tower, such an increase in 
the velocity of the wind with increase in elevation 
was not The caleulations 
upon two assumptions: the first 


assumed. made 


that the pressure 
of the wind was 61.444 Ibs. per sq. ft. on all parts of 


were 


the structure, the other assumption was that the 
Ibs at the to 
The two moment-curves differ 


pressure increased from 40,96 
81.92 Ibs. at the top, 
but little. 


is twice 


base 


In the second assumption the pressure 
therefore the 
a half times that 
Moreover, it is improbable that during very 


as great above as below, 


velocity above not quite one and 
below, 
hard storms, the velocity above is three times that 
below, the pressure therefore 
\ glance at the table 


nine times as great. 
shows that the difference be- 
tween the velocities diminishes as they increase. 
For the 


from 4.5 to 5 times as creat. For the greatest values 


lowest velocities below, those above are 
below, however, these above bear the ratio to those 
below of only 2.00r 2.1 to !. If the difference dimin. 
ishes in this way with still greater velocities, Eiffel’s 
assumption of 41 lbs. below and 82 Ibs. above must be 
considered very well founded. 
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The usual formula for the pressure on a surface at 
right angles to the direction of the wind is 
a 0.12248 
where Pis the pressure in kilos per square metre, | 
is the velocity in metres a second, 
units, 


Or, in English 
P = 0.002060; 

where /’ is the pressure in pounds per square foot, + 

is the velocity in feet per second. 

Some instructive observations on the amount of 
the pressure without regard to the velocity were 
made at the Forth During the storm of 
Feb. 9, 1889, the pressure per square foot ona sur- 


bridge. 


face of 193.7 sq. ft. was 27.03 Ibs., while the pressure 
on a surface of only 96.85 sq. ft. was 40.96 Ibs. From 
these and similar observations, we may safely infer 
that the pressure per square foot varies inversely as 
the areas exposed to the action of the wind. the 
velocity remaining the same. 

[The last statement is made on the authority of 
the Ceutralblatt 


lei Bauvrerwaltung. from whieh 


journal the above notes are taken.] 





MEAN VELOCITY OF THE WIND IN FEET PER SECOND At 
THE EIFFEL TOWER. 

_Hour Tower Office. Ratio. 
ALM 24.6 1,9 Pu 
$A.M 5.25 1.8 
2Aa.M no ) 

3A. M 3 4.9 
HaA.M oA 1.3 
1A. M.. .6 1.0 
0 Midnight 6 1.6 
7A.M tl 3.5 
llp.eM 6.5 1.5 
oP. M 6.5 il 
Sp.M 6.6 3.8 
OPM 6.8 4.2 
SA.M B85 2.4 
7PM 69 3.3 
9A. M. 7.8 2.3 
a re Ss 2.7 
10 A, M 8.7 2 

oe | ‘ 9 2.4 
3PM sodents 20.7 9.2 2.2 
{P.M 21.1 9.25 2.3 
ll A.M os 19.5 9.7 2 

12 Noon.... 19.7 li 2 

2P.M 21.1 10 2.) 
IP. M 29.7 10.4 2 


A New Templet for Arches 
ness, 


of Variable Thick- 


In building arches of variable strength, says the 
Centrablatt der Bauverwaltung, an adjustable tem. 
plet, of the pattern shown in Fig 1, can often be used 
to advantage. Half soflit is divided into any 


suitable number of equal parts, and one of these 


the 


gre 
Fig. 1 
J 5 
/ 
Fig, 2 
Templet for Arches of Variable Depth of 
Voussoirs. 


parts taken as the length of the foot 7b. Each of the 
i small holes, » being the num 
the half 
These holes are for the purpose of fasten- 


legs. ae and bd, has 


ber of equal parts into which soffit is 


divided. 
ing the outer part of the templet ¢¢/ at different 
distances from ah. The lower edge of ¢ dis curved 
to fit the back of the arch, 


spaced according the 


The holes are 
the The 
the the 


back proportionally to its angular revelution from 


as shown. 


to form of back. 


most simple way is to increase radius of 
In this way, the amount Sto be 
the length of the 


division from the crown 


a vertical position. 
added to &, in order to obtain 
radius at the first point of 
is given by the expression: 


8, s 
S 





The use of the templet is plain from Figs. 1 and 2. 


\s the arch is built ont from the springing lines, 
the pattern is carried forward, moving a distance 
oh, Fig. 1, until the 


Four templets are necessary for 


each time, crown is reached 
after n removals, 
each arch. 

In order that the masons may be as little hindered 
as possible, the templets should be lightly nailed to 
the centres, as shown in Fig. 1. 


The extrados differs from the usual circular form, 


and a moment's reflection will show that it is an 
archimedian spiral. If we let 
I radius of softit, 
R, = BR + 8 
/ the difference in thickness of arch at crown 
and springers, 
2 the half angle of the arch, 


then the face of half the arch will have an area of 


= (R, Re?) JiR + s } 


In this manner four arches were lately built on the 
Westerwald R. R. Each had a of 16m., a 


thickness at the crown of 0.77 m., and at thespring 


span 


ing line of 1.2 m. The material was brick, and ¢ 
nearly 70 deg. the same 
The difficulties of 
latter 


Was 
Two other arches of span 
were built in the nsual manner. 
the 


rreater thanin erecting the former arches. 


construction in much 


When 
the extrados is an archimedian spiral, the slight 


building were 


increase in thickness at the quarter points of the 
arch does not detract from its good appearance. 

In order to have the back a circular arc, it is only 
necessary to give S different values as + revolves. 
These values are most easily found graphically. The 
area of the face will be almost exactly given by the 


above formula. 


William Jarvis McAlpine. 


(WITH PORTRAIT.) 

WILLIAM JARVIS MCALPINE, the son of JOHN 
McALPINE and ELIZABETH JARVIS, was born on 
April 30, 1812, in what was then North Moore St., 


New York City. As the name implies, Mr. McAt- 
PINE was of Scotch ancestry, and a member of a 
clan famed since the days of RopERIcK Dav. His 
crandfather, DONALD MCALPINE, was commissioned 
asalieutenant at an early age in the 42nd High- 
landers, the famous “Black Watch;" was wounded 
by a bayonet thrust at Quebec; during the 
\merican Revolution was a captain in the Queen’s 
Rangers, and saw very considerable service. While 
stationed in Charleston, S. C., he was married, and 
JouwNnN McA.prine, the father of the subject of our 
memoir, was there born. Capt. MCALPINE returned 
to Scotland on the termination of hostilities, and re- 
tired upon his half-pay allowance; but 
death his widow came hack to America and 
in New York. 

JOHN McALPINE was a mechanical engineer and 
millwright, and built many mills in New York, Penn- 
sylvania and New Jersey. In 


and 


upon his 


settled 


1824, he was engaged 
in this capacity with the Delaware & Hudson Canal 
Co., and he had charge of the the 
inclined planes and machinery at Carbondale, Pa., 
huilt under JoHn B. JERVIS chief 
the The intended that his oldest 
son WILLIAM should succeed 


construction of 
as engineer of 
company. father 


him in his business: 
and with this object in view he sent him at an early 
Rev. LUTHER HALSEY, at New- 


burgh, N. Y., an institution at that time noticeable 


age to the school of 


for paying more than usual attention to teaching 
surveying and the rudiments of engineering as un 
derstood at that early date. In addition to attend 
ing this school for about seven years, the young man 
was sent to the Newburgh Academy for a time and 
also to the boarding school of Mr ROBERT GROVENOR, 
at Rome, N. Y. As Mr. MCALPINE 
the classics among 


ments, his early 


was well 


vronnded in his other attain 
academic training must have heen 
quite thorough. 

\sa young man, in his sixteenth year, WILLIAM J 
ALPINE commenced his life work as an engineer 
the Delaware 
Carbondale, Pa. 
placed upon the corps of JoHN B. MILLs, 
engineer, and JouNn B. 
The late 
engineer on the canal work of this company at the 
sketch found 


graphically de 


\L« 
by entering the service of & Hudson 
He 


resident 


Canal Co. as a rodman, at was 


JERVIS his chief en 


vas 


gineer. Horatio ALLEN was a resident 


same time. A brief but interesting 


among the papers of Mr. MCALPIN} 





picts some of the tribulations of the young engineer 
of that day, and of the rough shanty life and homely 
at the outset of his career. 

Mohawk & 


an 


fare that met him 

In 1830-31 Mr. MCALPINE was on the 
River R. 1832 he 
engineer the Lawrence 
Canada, and in 1833-34 he was again with Mr. JERVIS 
as Resident Engineer on the Chenango Canal. From 
1835 to 1845 he was in charge of surveys and works 
on the enlargement of the 
1839 chief engineer of the eastern division of this 


Hudson R.; in was assistant 


on St. improvement in 


Erie Canal, and was in 
canal. His long connection with these public works 
made Mr. McALPINE an authority on earthen dam 
and reservoir construction, and his contributions on 
filled with that detail 
which only long experience and careful study could 


this subject were valuable 
impart. 
Mr. Me 


neering 


ALPINE’S greatest achievement in engi 


construction was undoubtedly the found 
the dock 
Brooklyn, the largest 


that time. 


ing and practical completion of 
at the Navy Yard in 
the world at 


stone 
uU. Ss. 
dock in 


was brought to a successful issne in the face of 


stone This work 


#xX 
the foundation; difficul 


traordinary difficulties in 


ties of sueh a character and magnitude that any 


engineer could be well content to fonnd his profes 
sional reputation upon surmounting them. 

the Mr. M« 
have been first connected with this work 


May, 1845; but 1S46, 
that he was officially appointed Engineer of the U 


From entries in diary of ALPINE, he 
seems to 
about it was not until June 23, 
S. Bureau of Yards and Docks, succeeding in that 
office Mr.W. P.S. SANGER. Mr. MCALPINE remained 
1849, at which date all of the 
engineering difficulties had been surmounted, after 
an expenditure of $1,114,311, and the dock 


proper only about 1,864 cu. yds. of masonry remained 


in charge until Oct. 1, 
on 
to be laid to complete it his Gen. 
CHaAs. B. Stuart. It that 
Gen. STUART published an elaborate volume chiefly 
devoted to the description of this dock, and the ex 
ceeding caution 


by 


successor, 


might be mentioned 


which he has used the name 
of Mr. McALPINE in describing the difficult 
of this work tends to mislead the casual reader as to 
the 
predecessor in office. 


with 
portion 
credit really due to Gen, STUART'S immediate 

\s tending to show the character of the work pe1 
formed by Mr. McALPINE at this place, and as of 
brief 
outline of the foundations of this dock seem neces 
The history of the dock dates back to 1826, but 
work was not commenced until about 1841, and then 
As Mr. McALPIN} 


originally 


considerable general engineering interest, a 


sary 


it was abandoned for some vears. 
1849, the 


selecting the site for the dock seem to have been de 


says in a report of engineers 
ceived as to the character of the subsoil; by finding a 
few feet of overlying clay, mixed with some sand, 
they assumed that the foundation material was ex 
cellent, and the original plans for the coffer-dam 
were based upon this assumption. 

Mr. SANGER built the first coffer-dam on the plans 
prepared. This dam inclosed a space 470 ft. long by 
60 ft. to 100 ft. wide, with wings 170 ft. long by 15 ft. 


to 30 ft. wide. The plans required the excavation to 
extend to a plane 37 ft. below mean low tide. The 
first dam was built of 15-in. square yellow pine 
piles, 35 to 40 ft. long, and driven close in three rows 
10 ft. to 12 ft. apart. At low water mark and at the 
top horizontal waling pieces of 12 ~ 12-in. oak were 


secured, and the dam was tied once in every 10 ft. by 


2-in. round iron tie-rods. The dam was filled with 


gravel, and an attempt was made to pump it out, 


but as the water fell inside, the dam commenced ti 
failin nearly every part, and it was soon apparent 
that the piles were not driven sufficiently deep into 
the soft bottom material. 

About this time Mr. MCALPINE was put in charge 
and at once commenced a more careful investigation 
of the He about 10 ft. 


composed vegetable matter and mud, an almost im 


subsoil. found under of de 


palpable quicksand extending down at least SO ft, 


below the surface of the water and containing much 


nica in its composition. This material, undisturbed, 


was firm enough, but when saturated with water, 
it became a semi-fluid, and to make matters worse, 
this silt was interstratified with beds of coarse 
sand ecarrving fresh water. Mr. McALPINe then 

t about strengthening the cotfer-dam by driv 


ing additional rows of piles 50 ft. to 60 ft. long, in 


side and outside of the old dam. He also caused to 


be dumped outside and inside of the dam many hur 


dred tons of coarse cravel to consolidate the bot 



















































































ENGINEERING NEWS 


March 8, 1890. 





material, After several breaches and failures, 

tinally sacceded in pumping out the dam; but 
hroughout the work it was only maintained by con- 

int vigilance. The dam was moored by chain 
cables made of Z-in. round iron, leading to the shore. 
Six of these cables broke in one night under the 
reat strain upon them. The coffer-dam when com- 
plete contained 3,504 15-in. square piles, and cost 
$245,069, including the sheet-piling. 

The pit covered abont one acre at the bottom, and 
the chief source of leakage was from the fresh water 
prings in the bottom of the pit. The dam itself 

arcely leaked at all: but about 700 cu, ft. per hour 

ime from the springs and was removed by two 
unger pumps of 15-in. cylinder and 5-ft. stroke, 
with a capacity of G00 cu, ft. per minute. 

Phe bearing piles, 6,539 in number, were chiefly of 
round spruce, 14 ins. in diameter at the head and 25 
oft. long. These were driven to absolute resist- 
mice, andas thick as they could be placed, with 
Q00-1b. and 4,500-lb. hammers. The rule was if a 
pile vielded 3 ins. per blow for the few last blows, 
under a 2,000-1b. hammer falling 35 ft., another and 

ivier pile was driven close to it. The 4,500-Ib. 

immer was found to be most economical ,as with 

in average of 50 blows accomplished the same 
work done by 151 blows of the lighter hammer. 
Sheet-piling, made of 5-in. tongued and grooved 
yellow-pine plank, was driven all around the pit and 
in four rows across it. 

Phe dock masonry weighed 80,000 tons, including 
foundations,superstructure and appurtenances, The 
face-work was laid in 24-in. courses, 3to 4 ft. wide 
mudtiitos ft. long for the stretchers. The quarry 

from which the key in the mitre sill was cut 
weighed 50 tons; and this stone as placed in the 
work weighed 43,300 Ibs. The hydraulic cement 
ed was “ Lawrence” and ‘‘Newark,” from the 
Rosendale region, N. Y.; 29,147 barrels were require 1. 
ind the cost of the masonry alone was $428,875. 

The pumps toempty the completed dock were de 
icned by Mr. McALpine. As originally planned 
there was to be a vertical condensing engine, with a 

in. cylinder and J4-ft. stroke, operating four lift- 
ing punips with 50-in. cylinders and two of 10-ft_ 

l two of 6-ft. stroke. These plans were submitted 

t board of engineérs consisting of C. W. Copr 

W. EL. Eviisand Mr. McALPINE, and ap- 
proved of, excepting that two pumps were deemed 
uflicient. In Jan. 1851 the U. S. frigate Sf, Law 

was docked in 2 hours and 10 minutes of 
working time, the pumps having meanwhile lifted 
HOO cn. ft. of water a maximum height of 26 ft. 
Phe two suction pipes were each 63 ins. in diameter, 
ese pumps are still in use at the dock, and have 
en much satisfaction. The total cost of this dry 
lock «« mplete, to Ange. 1851, was $2,151,173.61. 

In 1850 Mr. McALPINE reported upon a plan for 
upplying the city of Albany with water from the 


Patroon’s Creek. These works were built .in 185] 
minder Mr. McALPINE as Engineer. In the latter 
part of IS85L he was called to Chicago, Ill., and re 
ported to the water commissioners of that city a 
plan fora water supply. His report covered plans 
for a crib in the lake, engines, pumping station, 
reservoirs, etc. These works were built under Mr. 
MecALPINE, as Engineer, and tinished in 1854, when 


he city had a population of but 75,000, They served 


heir purpose until 1864, when the rapid growth of 


Chicago made the first lake tunnel a necessity. In 
Iss) Mr. MCALPINE was also foratime Chief En 
neer of the new water-works in Brooklyn, N. Y.. 
nd was engaged as an expert on the famous Wheel 
itiw R Wisre CANE 
In 892 Mr. MCALPINE was elected State Engineer 
f New York, and served in that capacity for two 
irs His thorough reports, made at this time, on 
retical and actual cost of transportation by 
mid and water, and the comparison of costs between 
iding interior towns and the seaboard, are still 
snized as authority upon this subject, and these 


pecial reports were translated into French and 


German, and have been broadly quoted in Europe. 
'\ 1 


Daring I8d4-56 Mr. MeALPINE was a_ Railroad 
umissioner of the State of New York. and 
reports ably discuss the principles and practice 
railway construction and management. He was 

so Engineer and Assistant President of the Erie 

Ry. im Isdt and i858, and Chief Engineer and Vice 

President of the Galena & Chicago R. R. in 1857. 


Karly in 1857 Mr. JOHN CHILDE, Mr. Wm J. Mc- 
\tpink and Mr, JAMres P. KinKWoOD were ap 


pointed by the Montreal Harbor Commissioners a 
board of engineers to consider and report upon 
plans for securing an increase in harbor accommo- 
dations at that city. This board made its report in 
March, 1858, having meanwhile carefully examined 
the several sites proposed and the river between 
Montreal and Quebec. The board recommended 
Point St. Charles as the best site for the harbor, and 
especially urged the enlargement of the Welland 
Canal locks as necessary to the success of the whole 
system of Canadian works, a work since accom- 
plished. 

From April 3, 1860, to Aug. 2, 1861, Mr. MCALPINE 
was Chief Engineer of the Third Avenue bridge 
crossing the Harlem River, in New York. The piers 
for this structure are iron cylinders sunk by 
the plenum pneumatic process; and these piers are 
early examples of the use of compressed air for 
this purpose in America. Unusual difficulties were 
encountered in the form of hugh boulders found in 
iu the path of the cylinders. His brother, the late 
CHARLES L. MCALPINE, was one of his assistants on 
this work. Late in 1861 Mr. MCALPINE entered the 
service of the Ohio & Mississippi R. R., and was 
Chief Engineer and Vice-President of that road until 
1863, when he became Engineer-in-Chief of a Paciiic 
railway project during part of 1864-65. 

From this period Mr. MCALPINE was chiefly en- 
gaged in consulting practice. In 1865 he reported 
plans for the works and pumping machinery at New 
Bedford, Mass., and they were built under him as 
consulting engineer in 1865-69. The 6,000,000 gallon 
pumping engine designed by Mr. McALPINE and 
constructed by the Quintard Iron Works, of New 
York, is, we believe, still in service. In 1868 we 
tind him reporting upon the Arcade Railway for 
Broadway, New York City, a work he was still con- 
nected with at the time of his death. Between 1366 
and 1870 the works of Mr. MCALPINE as consulting 
engineer became almost too numerous even for a 
list. In addition to those mentioned they include 
water-works projects for Oswego, Burlington, 
Schenectady, Norfolk, Hartford, Rochester, Dan- 
bury, Saratoga, etc., as among the more important. 

Among other works about this period, Mr. Mc A- 
PINE, in 1869, reported upon plans for the improved 
water supply of Montreal; and in 1870, upon the in- 
troduction of water into Lynn, Mass. These latter 
works were built in 1870-72. The water supply of 
Hudson, N. Y., was reported upon in 1872, and in the 
same year he examined and reported upon an in 
creased supply for the city of Troy, N.Y. In 1873 
Mr. McALPINE was called to Baltimore, Md., and 
suggested plans for the purification of the waters of 
the upper harbor at that city and the disposal of the 
sewage of Jones’s Falls. The Oswego Board of Trade 
next appointed him consulting engineer to study the 
subject of cheap transportation and water routes 
from the West to the seaboard, and associated with 
him as engineers Mr. D. M. GREENE, of Troy, and 
Mr. KIMBALL, of Fulton, N. Y. 

In 1870 Mr. MCALPINE was called by the Austrian 
Government to act as one of a commission charged 
with examining and reporting plans for the rectifi 
cation of the River Danube for some miles above 
and below the famous Iron Gate. Mr. MeALpInt 
received much credit for his share in this work, and 
was elected a member of the Austrian Society of 
Kngineers and Architects at this period. Mr. Mc 
ALPINE was shortly before this time consulting 
engineer, with the Jate Mr. SAMUEL KEEFER, in the 
construction of the Clifton Suspension bridge at 
Niagara Falls. In 1873 he was appointed Superin- 
tendent of the New Capitol at Albany, N. Y., but 
was displaced in about one vear by the_ politics 
which then entered intothat job, He was responsible 
for some of the main foundation work, and after his 
removal warned those in charge of the dangers of 
the proposed alterations in the plans. His advice 
was not heeded, with the result now weil known, 
It should also have been mentioned that in 1875 Mr. 
McALPINE was Consulting Engineer, with Mr. F. 
N. FINNEY as Chief Engineer, of the Canada South- 
ern Ry., an enterprise of which Mr. MILton 
COURTWRIGHT was the President, and SitmNry 
DILLON, DANTEL DREW, and other prominent 
capitalists, the directors. 

In 1875, W. MILNER ROBERTS, WILLIAM J. Mc- 
ALPINE, JuLiIus W. ApAms, Wm. E, Morris and 
SOLOMON W. ROBERTS were appointed, by the Mayor 
of Philadelphia, a commission to report upon the 
pfesent and future water supply of Philadelphia. 


In connection with WM. H. McFAapDDEN, the Chief 
Engineer of the Water Department, this commission 
made an elaborate examination of the Water Gap, 
New Hope, Perkiomen and other sources of supply, 
and Mr. McALPINE reported individually upon the 
Perkiomen storage reservoir. In 1878, Mr. Mc- 
ALPINE was called upon to investigate the present 
and future water supply of San Francisco, by the 
Spring Valley Water Company, and submitted this 
report in October of that year. In 1879, he was 
Engineer of the Riverside avenue and Park, in New 
York City, and at the same time was also Chief En- 
vineer of the Staten Island Water Supply Co. In 
1881, he was Consulting Engineer of the Tehuante- 
pec Inter-Oéean R. R., under Mr. EnwArD LEARNED 
as President. In 1882, his first report was made upon 
a plan for supplementing the Croton water supply 
of New York from the Ramapo river in the lower 
end of New York State. This was a project to which 
Mr. McALPINE mainly devoted the last years of his 
life, and to which he had given much labor and the 
wealth of his years of experience. The proposed 
water supply of Toronto, by gravitation, was re- 
ported upon in 1886, by Mr. McALPINE and Kivas 
TuLLy, C. E., and the same engineers also investi- 
gated the subject of outfall and intercepting sewers 
for the same city, in connection with the final dis 
posal of sewage. 

In attempting to sketch a professional career ex- 
tending over sixty-three years of almost constant 
work, much must necessarily be left unrecorded; but 
the writer believes that the more important works of 
Mr. McALPINE have at least been noted in this 
memoir. Mr. MCALPINE was a voluminous writer 
and contributed many papers on professional sub- 
jects to the several engineering societies with which 
he was connected. Though not, strictly speaking, one 
of the founders of the American Society of Civil En- 
yineers, he was elected as member of that body on 
Feb, 3, 1853, the second year of its existence. He 
was the third President of the American Society, 
serving in that capacity in 1867-68, and on Oct. 26, 
188k, he was entered upon its roll of Honorary Mem- 
hers. Mr. MCALPINE presented the Society library 
some vears ago with a most valuable collection of 
early canal and railway reports, containing much 
matter otherwise inaccessible. On March 5, 1867, he 
was elected a Member of the Institution of Civil En- 
gineers, of London, and for some years he was the 
only American engineer connected with that power- 
ful and representative professional society. The 
**name-list” of the Institution contains seven en- 
gineering papers presented by Mr. MCALPINE, and 
the Institution awarded him the TELFORD gold 
medal, on July 2, 1868, for a paper on ** The Support 
ing power of Piles.” 

Owing to the absence of a similar useful “list” of 
the Transactions of the American Society of Civil 
Engineers, we cannot certainly speak of his contri- 
butions to that society, but they were numerous, 
ending with a paper on the Johnstown Dam disaster, 
prese.ted at the last annual Convention of the 
Society in June, 1889. As hefore mentioned, Mr. 
McALPINE was alsoa member of the Austrian So- 
ciety of Engineers and Architects, and of the French 
Society of Engineers, the New Orleans Academy of 
Sciences, and of various minor bodies and associa- 
tions. Besides his contributions to engineering so- 
cieties, Mr, MCALPINE was frequently called upon 
to deliver lectures on professional subjects before 
various institutions, and his ““Modern Engineering,” 
a lecture delivered before the American Institute in 
New York in 1874, was printed, and passed at least 
into a second edition. 

While the present memoir is intended strictly as 
a record of the professional services and achieve 
ments of Mr. MCALPINE, it might also be said that 
it speaks for the man as well as the engineer. 

\bove all things, Mr. MCALPINE was an engineer, 
enthusiastically devoted to his profession, never 
tiring of the services it exacted from him, and ever 
willing to give for the benefit of his brother engi- 
neers the fruits of his long years of experience and 
study. He was a type of a class of engineers fast 
passing away—of the men who esteemed the ad- 
vancement of the profession as above individual 
gain, and who unselfishly gave for the good of man 
improvements and inventions from which others 
would now make fortunes. Men may be wiser now; 
and there is no good reason why the outcome of 
the busy brain of the engineer should not be as 
worthy of substantial reward as if it were the work 
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of a professional inventor. But we cannot help ad 
miring the professional pride and unselfish spirit of 
the class referred to, that placed self-interest 
always last when it was a question of still further 
improving the comfort, conditions or conveniences 
of their fellow-men. 

In an address delivered some years ago before the 
D. K. E. Society of Troy, to which he had just been 
elected an honorary member, Mr. MCALPINE gave 
as the*motto of the engineers who wrote the first 
pages of engineering history in this country: ‘In 
tegrity, industry, enthusiasm.” He purposely 
omitted “genius” among these cardinal qualities be- 
cause that was a gift falling to but few among the 
many; and as genius is proverbially erratic, this 
quality alone seldom leads to high professional rank. 
But it was by the exercise of the other three that 
the fathers of engineering in America succeeded in 
surmounting the difficulties surrounding the pursuit 
of a new profession in a new country and under un- 
tried conditions, and laid the broad foundation of 
our present prosperity. 

The motto of these old engineers was the motto 
adopted by Mr. MCALPINE during a long and useful 
life; and the accumulation of years and failing 
physical strength scarcely checked his industry, and 
his enthusiastic love for his profession survived to 
the last. He literally died in the service, leaving as 
his chief and almost only legacy a name that will 
ever be respected and honored among American 
engineers, 


The Walnut Grove Dam Before the Disaster. 


The view here presented of the Walnut Grove 
dam is the only one we have yet seen anywhere 
showing a full reserveir. We are indebted for the 
original photograph to Mr. RicHArp J. Hinton, Ir 
rigation Engineer for the U.S. Geological Survey: 
It is important as showing the margin of safety 
allowed between the crest of the dam and the _ bot- 
tom cf the waste-weir, which, judging from the 
height of the men on the dam, could have been 
little more than tive feet. ‘The waste-weir is at the 
further end of the dam, as shown in this cut. We 
have made our comments on this feature in onr 
editorial. 


Mining Ditches in California and Loss by Ab 
sorption, Evaporation, etc. 

Some time ago Mr. AuG. G. Bowtrk, C. E., wave 
some results of experience in California in the mea 
surement and flow of water in ditches, which is 
abstracted as folhows in a late issue of the San Fran 
cisco Mining and Scientific Press: 

The North Bloomfield main ditch is 40 miles long, 
with a sectional area of 23.89 square feet, and a 
grade of 16 ft. to the mile. It has many abrupt 
turns and asinuous course. The Texas Creek branch 
ditch is about seven-tenths of a mile long. Its see- 
pional area is 13.5 ft. and the grade 20 ft. per mile, 
The sides are rough and curves sharp. 

On the Milton line, from Milton to Eureka—a dis- 
tance of 19.4 miles—the sectional area of the ditch is 
20.39 sq. ft.; grade 19.2 ft. per mile for earth-work and 
32 ft. per mile for flume. The line is very irregular 
having many drops and chutes. The distance 
from Milton to the measuring-box at Bloody 
Run is 2 miles. The minimum established 
grade for the last Ll) miles was 16 ft. per 
mile, with a sectional area for the ditch of 23.05 sq 
ft. The La Grange main ditch, 17 miles long, has a 
sectional area of 22.5 ft. and a slope of 7 ft. per mile. 

In all these canals, after the artificial banks are 
well consolidated, the water area is increased be 
yond the original excavation in the natural ground: 
Important losses must vary in every ditch, depend- 
ing on the nature of the ground and the character 
of the construction of the work and the season of the 
year. The feeders along the lines compensate largely 
for these losses. 

The following facts show the magnitude of the 
losses due to absorption, leakage, evaporation, ete.: 
Three thousand miners’ inches of water (a flow of 
75 cu. tt. per second) turned in during the dry season 
at the head of the Bloomfield ditch will deliver 2,700 
in. (67.5 cu. ft. per second) at the gauge 40 miles dis 
tant. Twenty-four hundred inches of water (60 cu. 
ft. per second) turned in at the head of the Milton 
ditch delivered formerly at the gauge, 2915 miles dis 


tant, 1,450 to 1,600 ins. (36.25 to (40 cu. ft. per second), 
but at present 2,500 ins, (62.5 en. ft. per second) 
turned into the head of the ditch, delivers 2,000 ins. 
(50 cu. ft. per second) at the gauge. 

The Eureka Lake ditch, with 2,500 ins. turned in 
at the head, delivers at the gauge, 33 miles distant. 
about 1,800 ins. in the dry season. 


Prolonging the Stone Dock at Livourne by a 
Caisson and Compressed Air. 


In Le Genie Civil of Feb. 15 is an interesting illus 
trated account of the lengthening of the stone dock 
basin in the port of Livourne, France, to the extent 
of 100 ft. 

The old dock, built in 1863, was founded on a rather 
watertight muddy sand, and the work was done in the 
“open air” by coffer dams, etc. But changed condi- 
tions made it impossible to resort tothe old methods 
in the prolongation desired, and the use of a caisson 
and compressed air was determined upon. 

This caisson exceeded the full size of the new 
work, and had a length of 148 ft. and a width of 100 


upon it around its whole circumference, but about 
615 ft. inside the outer face of the caisson on the side 
facing the old basin. 

The débris removed in sinking was deposited or 
the roof of the caisson as a counter-weight against 
the air pressure, and to overcome the friction on the 
sides. The projecting edge of the caisson on the 
side toward the basin was also loaded with dry 
stone for a similar purpose. 

When the caisson had reached its final depth the 
old and new side walls were united in the space of 
about 17 ft. left between the two temporary cross 
walls. For this purpose, as this space was filled 
with water, two lines of rails were laid on the two 
walls to carry a traveller, from which was suspended 
a diving bell, 24 ft. long by 5 ft. wide This bell 
was suspended by chains and screws and was sui 
mounted by an air-lock shaft. Through it the old 


earth and material was removed, and the new con 


necting masonry laid, by successively lifting the bell 
tonew levels. With the bottom and sides built up 
the interior was emptied by pumps and the facing 
masonry finished in the dry. The two temporary 


walls were then demolished and removed, the facing 





The Walnut Grove Dam. with a Full Reservoir.—From a Photograph. 


ft., the end being semi-circular. ‘The working cham 
ber was divided into tive compartments by fou 
transverse girders, equally spaced and armed with 
a cutting-edge below, at the same level as that on 
the sides. These girders were strongly braced and 
tied. The shell of the caisson was entirely of iron : 
the height from the shoe to the roof of the working 
chamber being 12.15 ft., with 6.56 ft. headway in the 
chamber. The roof and wedge-shaped cutting edges 
or sides were filled with concrete, with long bolts 
running from the shoe to the top of the roof. 

The chambers were each provided with an inde 
pendent air-lock; but there were also doors in the 
virders dividing them. There were also four other 
locks for supplying material. The extreme depth 
penetrated was 42.6 below the mean tide level- 
After this level had been reached and the masonry 
in the end of the old dock removed, the working 
chamber was tilled with concrete and the new dock 
masonry completed on the caisson roof. Beyond the 
novelty of the application of compressed air to this 
work there seems to have been nothing especially 
new in the detail. 

It should be mentioned, however, that there was 
considerable interesting work in the connection of 
the old and new sections. Before the sinking of the 
caisson commenced a temporary wall had been built 


across the old basin, capable of resisting the water 


pressure in the full basin; and the old end walls had 
been removed in the dry practically down to the 
floor of the dock. Then the pit was refilled with 
earth to a level 6‘; ft. below mean tide, to form a 
platform for the great caisson. As the caisson was 
sinking a bounding wall of masonry was erected 


masonry of the side walls having been originally 
built through the ends of the temporary wall carried 


by the caisson. 


PERSONALS 


Mr. GEORGE W. SAUL has been appointed Genera 
Manager of the Mackey system, with headquarter 


Chicago 


Mr. EARL ‘TUPPER has been appointed Secretary 


of the New York, Pennsylvania. & Ohio R.R 
Mr. THOMAS WARNOCK, deceased 

Mr. ARTHUR Pov, of Madison, Fla., has been ay 
pointed Chief Engineer of the Florida Midland & Georg 
kh. R.. to be built from Valdosta, Ga., to Deadman B 
Fla., With an extension to Cedar Keys, Fla Ww 
ill 

Vir. E. B. THOMAS, second Vice-President of 
New York, Lake Erie X Western R. R., has accept 
position of first Vice-President of the New Yor New tla 
ven & Hartford R. KR. Mr. THOMas was for a numb 
vears General Manager of the old Be ine, and later 
with the Richmond & Danville 

Mr. H. DUNLAP has been appointed Superintend 
ent of Bridges and Buildings for the eastern division of the 
Wabash Railway, vice Mr. J. B. MircHecye, resigned. Mr 
Joun Hewitr, Master Méchanic, baving resigned | 
jurisdiction of Mr. F. W. Moksk, Master Mechani WW 
headquarters at Fort Wayne, is extended over the Ih 
troit division 

Mr. L.. M. BERRIEN, who has been Enginees 
charge of the work of O’Brien & Clark. contractors fort 
new reservol il sutfalo, N Y.. has heen appoints 
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principal assistant to Chief Engineer CURTIss, of the New 
York, New Haven, & Hartford K. R. Mr. BERRIEN was 
Division Engineer of the Delaware, Lackawanna, & 
Western when it was extended into Butfalo. 


Mr. M. F. BoNZANO is promoted from the super- 
intendency of the Philadelphia & New York Division of 
the Philadelphia & Reading R. R. to be Assistant Gen- 
eral Superintendent, with headquarters at 227 South 4th 
street, Philadelphia. Mr. G. D. WurrcomMB, who has been 
Trainmaster of the Philadelphia & New York Division, 


vill sueceed Mr. BONZANO as Superintendent. 


Mr. JAMES McCrea, General Manager of the 
Pennsylvania lines west of Pittsburg, has been appointed 
Second Vice- President of the Pennsylvania R. R. Co. The 
following changes have also been made: Mr. JOSEPH 
Woop, General Manager, to succeed Mr. JAs. McCREA, 
elected Second Vice-President. Mr. E. B. TAYLOR, Gener” 
al Superintendent of Transportation, to succeed Mr. 
JosEPH Woop, appointed General Manager. Mr. CHAS. 
Watts, General Superintendent, to succeed Mr. E. B. 
raAYLOR, appointed General Superintendent of Transpor- 


tation. 


BOOK REVIEWS. 


luclytical and Topical Tudea to Reports of United 
Stutes Enyineer Corps on Works and Surveys for 
fiver and Harbor Improcement, Vol. 11, 1880-1887. 
Compiled under direction of Lieut.-Col. HENRY M. 
ROBERT, U.S. A., by L. Y. SCHERMERHORN, C. E,, 


und H. B. SCHERMERHORN, Pub. Doc., pp. 623. 


j 


\s with most indexes, it isa little hard to “get the 
hang of the story” of this voluine, and yet it is one of 
the most comprehensive and, in its way, interesting 
publications which the government printing mill 
has ever ground out. Although nominally only 
Vol. [L., or an extension of a former index published 
in ISS] and extending up to 1879, and really sach in 
respect to some details, yet in some of its most 
important and interesting matter it is complete in 
itself, and gives the record of government public 
works from the beginning. 

[It is in many ways a most valuable reference vol- 
ume for engineers, as notably in its topical index, 
through which all that the U. S. Engineer Corps has 
said or done in regard to Breakwaters, Bridges, Ca- 
nals, Cribs, Currents, ete., etc., can be instantly re- 
ferred to. It is therefore without surprise that we 
learn that the edition of it is extremely limited. 
Phe usual rule with Uncle Sam’s publications is 
that trashy and windy volumes like the agricul- 
tural reports and (we regret to say) some of the in- 
ternal commerce reports, and such like matter, are 
printed by the hundreds of thousands, for ‘‘general 
distribution” as old paper stock, while the really 
weighty publications of permanent value, but valu- 
ible only to the more intelligent class, are printed 
in most penurious editions. The edition of the former 
index was only 1,000 copies, and the work is all but 
exhausted. The edition of the present work is only 
1,500 copies, and that also is likely to be early ex 
hausted, although this volume is fortunately stereo 
typed 

Che work is divided into four parts—(1) an alpha 
betical list of the rivers and harbors on which work 
has been done, with the full history of each; (2) 
the Topical Index just referred to; (3) a ‘* Personal 
Index,” containing references to contractors, civil 
assistant engineers, and similar small fry, with 
the works on which they have been engaged, 
but omitting any similar references to the officers 
of the Engineer Corps, which doubtless are to be 
found in the records of the Chief of Engineers’ office, 
but which would have had an interest for the out- 
side public; (4) a Summary of Appropriations for 
each particular work, with totals for States and 
rivers, the summary covering the entire period from 
the beginning of such appropriations in 1822 (the 
earliest date we find) down to and including the 
appropriations of the River and Harbor Act of 
\ugust, 1888, or practically up to date. 

The first division fills 576 of the 623 pages, and 
gives for each separate work the following details : 

l. Appropriations from the first, and in detail 
since 1880, 

2. Commerce Notes and statistics, with refer 
ences, 

3. Contracts, with prices therefor whenever they 
can be compactly quoted, this alone making the vol- 
ume very valuable for reference. 

$1. Engineers, including assistants whose reports 
have been published. 

5. Legal Proceedings, including Department of Jus 


tice. 


6. Legislation, United States and State, other 
than appropriations. 

7. Obstructions, bridges, dams, ete. 

8. Operations, each year summarized. 

9. Physical Characteristics, 

10, Plans, including those proposed but not adopt- 
ed. 

11. Private, Corporate, and State Work, 

12. Projects, as adopted, with estimated cost, etc. 

13. Surveys. 

All these heads are accompanied by references 
to page and volume of reports, but are also, for the 
most part, accompanied by a brief summary of what 
will be found inthe report, so that from this index 
alone one can form a correct idea of the more essen. 
tial facts about each separate work. In this respect 
the plan of the work is most judicious, and the ex 
ecution seems as good as the plan. We have seldom 
or never seen a more satisfactory and skillful boil 
ing down of hundreds of pages into one, making it 
easy either to refer to or dispense with the original 
sources of information, according to the purpose in 
hand, 

The magnitude to which these works are growing 
is evidenced by the fact that whereas the first 
volume covered detail references from 1866 to L879, 
inclusive, or 14 years, which was included in 2% 
volumes, the second volume covers only & years and 
yet 27 volumes of reports. 

At this rate of increase, coupled with the equally 
satisfactory growth of pension expenditures, it 
ought not to take long to effectually end any em 
barrassinent from the surplus. The rate of increase 
Within the past ten years, however, has not been 
great. We miss any summary of the total govern 
ment expenditures on rivers and harbors, such as 
might have been very appropriately and concisely 
viven on part of a page, but by referring to the 
“Statistical Abstract of the United States,” we tind 
the appropriations made since 1879, when this 
volume begins, to be as follows: 


1879-80. .... : ; is $17,900,495 
1881-82 ee aie mand ; sseeceae BOGS7.800 
1883-84..... ; * . 18,988,875 
1885-86..... - biases Sec . 14,948,300 
1887-88 dan ewerncineats ame aiee 14,464,900) 

Total ; hae ; $86,730,370 
ESOP cava “eee ayes as .. 22,397.617 


The total amount which has been appropriated for 
rivers and harbors sinee the beginning of such 
works, as given more fully below, is $184,513,240, up 
to 1888 inclusive, from which it appears that $97,782, . 
870 in all was expended before 1879, or but little more 
than the sum which has been expended in 10 years 
since. 

The part of most general interest in this report is 
the last one, in which the expenditures by States 
are summarized. Rearranging these State summa- 
ries by geographical groups of States, in accordance 
with the grouping shown in the colored map of our 
issue of April 27, 1889, we have the following sum 
mary : 

SUMMARY BY STATES OF THE TOTAL GOVERNMENT Ap- 
VPRIATIONS FOR RIVERS AND HARBORS SO FAR AS 
CHARGEABLE TO SINGLE STATES. 


NEW ENGLAND GROUP: NORTH CENTRAL GROUP: 





Maine. ee $2,323,401) Ohio 7 $4,759,557 
M. .. 7 396,500) Ind. . 1,166,139 
Vt cbs 728,672) Il] ee 5 4,224,055 
Mass ; . 4,590,879 Mich secce Meer 
a OS coocee «62,328,950; Wi 2 ..... 6,876,030 
Conn Zz. 


443,659 — - 
——_-—— 'Total No. C.. . $30,204,192 
. $11,107,041 NORTHWESTERN GROUP: 

lowa.. 7 : $72,000 


Total N. E 








— P: o1s ste ens Minn... 776,250 

NJ Rae ek 1.-93'038 Neb..... eke eae 

ee avila 1,785 oe? 

eliescss 3,764,373 Mant “e 

Md Ss —_—— 

D.C... eeeeeeeere 2016, 500i otal NL W........ $888,250 
Total Mid. . $28,007,707 ws ees a me 
SoutTHu ATLANTIC GROUP: 5 ee dom oes 452,400 

Va acces scccc! MRR “MNO socccu .... 5,603,400 

WwW. Va. —<-2. ofen0ls] Kan. Com enn 

OS > See. > i 3” Erne 

So. Ca na » RRB BB iocccccccasn 

Ga : .. 2,544,715 Ind. Ter 

Fla of - 1,918,450 - 

—_—_-_——— Tota] 8. W. es $6,279,900 

Total So. Atl .. $16,327,366 PACIFIC GROUP 
Wash ; $78,500 
SoutTH CENTRAL GROUP: Ore iawn 4,156,816 

Ala. sesecsce Qephld,bBl| Cal ceca 3,521,677 

_ Ce eu 697,621 Ariz 

Rs coke Sats 598,000 Nev 

Tenn. paton 169,500 Utah Paitae eceraneiin 

Ky . 1,487,996 Ida 15,000 
‘fotal So. Cen .... $5,067,702 Total Pac.... ..... $7,771,993 


The above amounts aggregate $105,614,151, as 
shown below, but there is in addition a very large 





sum ($70,015,592 by our summary) in which sums 
ranging from $600,000 to $38,885,312 have been ex- 
pended on rivers running through several States, 
and there is also a considerable list of smaller ap- 
propriations for such rivers, and for harbors, sounds, 
and hays bordering on two or more States. The list 
of total appropriations exceeding $500,000, with as 
fair an apportionment of the total to the several 
groups of the States as we can guess at, is given 
below: 
TOTAL APPROPRIATIONS FOR RIVERS ON WHICH OVER 
$500,000 HAVE BEEN EXPENDED. 


Apportionment, .1 = $1,000. 






RIVER. Amount. EE Ae q ; 
aS) S|" 1s 
a |) my | ey t 
Arkansas... OFS S75) «< «0 oe es pWacsulaaucts 782 
Cumberland 1,041,000. . es bO81).... 5. 
Delaware... RRR) S500 vex dead aonb es 
Mississippi..! 38,885,312 ......).... 11,126) 5,544/11,088 11.127 
Missouri £608,500 Be ..' 2,304) 2,304 
Monon ga- | 
hela... 619,033 419 200) 
Ohio. 8,481,572; 2,827 2.827 2,828 
ted (of | ~ 
South); 1,625, 187 ees 1,625 
‘Tennessee 3,505,522 506 3,000 | 
Wabash... 624,500 eat : 625 et 
* Western” 1,186,800 1,187 1,000) 1,000. 1,000 
Noe NSW: 
lakes $,103, 879 . 3,04. 
Total. $70,015,592 5,798 706 19,181 13,101 14,392 16,838 


} ' 
|The New England and Pacific groups lave had no ap- 
propriations under this head.] 

Apportioning in a similar way the minor appro- 
priations which could not be charged to any one 
single State (although for the most part they could 
be charged to a single group), we obtain the follow” 
ing summary of total government expenditures on 
rivers and harbors: 

SUMMARY BY GROU?WS OF STATES OF UL, 8, GOVERNMENT 
EXPENDITURES ON RIVERS AND HARBORS, FROM THE 
BEGINNING OF SUCH EXPENDITURES IN 1882 TO END OF 
1888 APPROPRIATIONS. 








Assigned Appor- Appor- mpg, ie 
GROUP. to States tionment tionment ae Ex 
as above of rivers, of minor penaiture. 
listed. as above. items. 
New England... $11,107.041 oy 130,000 
Middle. cece 28,007,707 5, 798.000 727,000 
So. Atlantic.... 16,327,366 706,000 1,400,000 18.433, 366 
So. Central..... 5,067,702 19,181,000 1,398,009 25,646,702 
No. Central..... 30,264,192 13,101,000 236,000 43,541,192 
Northwestern 848,250 14,292,000 572,000 15, 812.250 
Southwestern 6,279,900 16,838,000 808,000 
PACIAC... «i606: Wed ¢ ke 





33 175,000 7,946,933 





Total U. S.....'$105,614,091 70,016,000 5,446,000 $181,076,091 
Surveys, general and minor items. ateiee 3,437,149 





Grand total of government expenditures 
on rivers and harbors......... 5 Meh area $184,513, 240 





The fairness with which these expenditures have 
been apportioned by Congress to the different groups 
we leave every one to judge of for himself. It 
appears to us a fair enough distribution. The South 
as a whole has had $68,005,968 spent on it, which is 
certainly not excessive, about $36,000,000 of this 
having been for the larger rivers. As a whole it has 
been a very good thing, and fair for all, that the 
government should carry on these works. 

There is one bit of unfairness, however, which 
this index brings out very strongly, and the thought 
of which we must confess isa painfulone to us, as 
it must be to every fair-minded man, however doubt 
ful he may be of the proper remedy. We find in the 
‘Personal Index” to which we referred the names of 
322 * assistant engineers,” who have been of im 
portance enough to have reports from them printed 
since 1880, with a list of the works with which they 
have been connected since that date. Some of these 
are men of immense experience, having been con- 
nected ever since 1880 with six or eight different 
works —-a fact of great significance when we remem 
ber that their connection is not merely one otf 
nominal charge, but of continuous personal servic: 
Some of them are doubtiess men of small experience 
and small capacity; they would be a curious 322 men 
if some were not; but some of them we 
know to have been men of great experience 
even before this index began. They have between 
them done most of the detail work of the U.S. 
Engineer Corps since 1880, which we all know to be 
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the best of all schools (most engineers hold, the only 
school) in which to qualify a man for the higher 
responsible charge. ‘That many of them are as ab- 
solutely qualified for such charge as any engineer 
could be is not only intrinsically probable, but is 
absolutely certain and yenerally admitted. Such 
charge they are now absolutely cut out from. Alone 
of all the professional and business and tradesmen 
whom we can think of in the United States, they 
are hopelessly shut off from further promotion. 
They are all “assistant engineers,” and that is the 
end of it. Even grades among themselves are 
denied them, so that the gray-haired engineer, com 
petent for any professional charge which the govern 
ment could throw upon him, ranks on paper with 
the greenest young fellow who carries a transit. 
They constitute, one might almost say, a Helot 
class, for whom there is indeed no “thus far and no 
farther” in knowledge, but a most pitiful one in 
professional standing, reputation, and emoluments. 
The system, as it stands to-day, was not deliberately 
planned for by any one, It has grown up naturally 
from small beginnings, and now that it exists it is 
much easier to point out its defects than to point 
out a cure, which is quite certain not to be worse 
than the disease, in some respects at least. But that 
something should and will be done in the matter 
and that before long, we fully believe: as also that 
any just measure will have the full support of all 
the fair-minded and enlightened members of the 
Army Engineer Corps. \ study of this index is a 
more eloquent argument for the need of such a 
change than any labored and explicit plea for it that 
we have ever had the pleasure of seeing. 


PUBLICATIONS RECEIVED. 


Bulletin of the 
Cornell University. Sundry Investigations Made Dur 
ing 1889. Pamphlet, 30 yp. Published by the University. 

The Paving Problem, Importance, Methods, Ma 
terials, Heaith. By James W. Howard, C. E. Lead be 
fore the Board of Trade of Seranton, Pa. Issued by the 
Board 


tyricultural Eaeperiment Station 


Whippl ‘'s National Electrical Directory and Elec 
tric Re ports 
This comprehensive work will be fully reviewed in an 
early issue 
State Bourd of Health Bulletin 
Feb, 20, 1890 
Considerable space is given to an illustrated article on 
‘The Water Supply of Memphis,” by J. M. Satford, Chair 
man of the committee on water supply of the State Board 


of Health. 


School of Mines Quarteriy.-Columbia College, New 
York, January, 18). 

The papers in this number are as follows: **Public Street 
Lighting in New York,” E. G. Love; “Irrigation Engineer 
ing,” H. M. Wilson; “Public Health Act of 1885,” Arthur 
Hollick; “Patent Equivalents,” Emil Starek; ‘the Thies 
Process of Barrel Chlorination,” T. Egleston: “Indian 
Grass Oils,” F. D. Dodge. 


ri, J. i jboxY ins, 592 is 
Detroit, 889. Cloth 64ex9 in 2 py 


Nashville Fenn 


~—First Report of the Board of Water Commissioners 
of the Town of Avon, Moss. lucluding Report of the 
Engineer. To Jan. 1, 1890. Lovuts F. 
Hawes, Boston; Engineer. 

These new works pump from a surtace well directly to 
mains, with a stand-pipe for storage and for equalizing 
the pressure. 


Pamphiet, 23 pp. 


Sirteenth Annual Report of the Watuppa Water 
Board to the City Council of the City of Fall River 
Mass. Jan. 1, 1890. Pamphlet, 46 pp. P. KimkaNn, Super. 
intendent. 

This report contains, in addition to the matter usually 
incladed in such publications, a diagram showing wate 
pumped and height of Watuppa Lakes from 1874 to 1889, 
inclusive. ‘The yearly and monthly rainfall, in inches, is 
also given for the same period. 

City of Springfield,( Mass.) Sirteenth Annual Re 
port of the Board of Water Commissioners to the City 
Council, together with the Reports of the Registrar and 
Superintendent, for the year 1689. Pamphlet. 60 pp. J 
C. HANCOCK, Superintendent. 

A valuable feature of this report isa comparative stat: 
ment showing the various classes of consumers and the 
number of each class supplified by the Aqueduct Co, in 
1864, and by the city in 1874, 1880, IS87, 1888, and 1X89, 

Twelfth Annual Report of the Board of Water Com 
missioners of the Villaye of Johnstown, N. V., for the 
fiscal year endiny Jan. 31, 1890, 
J, BUCHANAN, Superintendent 

The only noticeable feature of this report is a « omplete 
list of consumers, with the revenue for the year from 
each. Had the kind, or class, of consumers also been 
given, this list would have been extremely valuable. 


Pamphlet, 35 pp. JNo, 
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Annual Report of the Chief Engineer to the Board of 
Public Affairs of the City of Cincinnati, for the Year 
Ending Dec. 31, 1889. H. J. STANLEY, Chief Engineer. 
Pamphlet, 56 pp., and map of city showing location and 
kind of sewers. 

A report on ** Census of Travel,” taken from Oct. 4 to 
Dec. 3, 1889, coptains some interesting and apparently 
valuable tabular and other matter, which we hope to 
speak of in a future issue. 

~Seventh Annual Report, City Water Works, Madi 
son, Wis., 1889. Pamphlet, 19 pp. E. M. NICHOLS, Super 
intendent. 

The supply from the eight artesian wells has been 
gradually diminishing for some time, so that they now 
yield less water than six of the same wells three years 
ago. It is thought that the wells are gradually filling up, 
either with sand or by closure of the rock. The wells are 
located near and about the pumping station. 

Ottawa Water-Works. Annual Report of the Water 
Works Committee for the Year ending Oct. 31, 1889. 
Pamphlet, 90 pp. RobBr. SURTEES, Manager. 

The report contains the results of an investigation by 
Jas. FLETCHER regarding the action of clear water upon 
a conduit of pine, in use 15 years, and upon oak also. 
Illustrations show a stave 1% ins. thick, reduced in thick 
ness % in. by this action; also a few feet in length of the 
showing aqueduct holes through the staves at the joints. 

A diagram shows the average monthly consumption of 
water from 1874 to 1889, inclusive, together with the yearly 
revenue from consumers. 

Seventeenth Annual Repoit of the Lowell Wate: 
Board and R ports of Superintendent of Water- Works 
and City Enginecr. 1889. Pamphlet, 89 pp. M. F 
WriGht, Superintendent. Gro, E. Evans, City Engi 
neer,. 

Among the special matters treated in this report may be 
mentioned the consumption, quality and filtration of 
water; financial exhibits of the works from 1873 to 1889, 
inclusive, and classifled summary of receipts and ex 
penses for 1889; a report on filtration by ARTHUR GAGR, 
and several analyses of water from various parts of the 
works. 


Fourteenth Annual Report of the Water Commis 
sioners of the City of Taunton, Mass. Nov. 30, 1889. 
Pamphlet, 55 pp. Gro. F. CHAse, Clerk and Superinten 
dent. 

The chief feature of this report, of general interest, is a 
section of the strata pierced by a recently sunk artesian 
well and some data on artesian wells, with tabulated 
matter descriptive of artesian wells in New England. 
Analyses of water are also given. 

Twenty-third Report of the Board of Water Com 
missioners of the City of Waterbury for the year end 
ing Dec. 31, 1889. Pamphlet, 47 pp. Welton & Bounett 
Engineers to the Board. 

The question of an additional supply is considered and 
the results of a detailed investigation on the subject by 
the engineers is included in the report. 

Eighteenth Annual Report of the Superintendent of 
Water-works of Bay City, Mich., for 1889. Pamphlet, 32 
pp. E. L. DUNBAR, Superintendent. 

In common with nearly all cities which have given 
meters a trial, the result of their use in Bay.City has been 
satisfactory to the officials. The result of a test of a few 
small meters is given in the report. The tests were quite 
satisfactory. 

Report on the Protection of the Cityof Elmira, N.Y... 
against Floods. By Francis Collingwood, C.E, Thisisa 
report made to the Mayor concerning the whole subject of 
floods in the Chemung river; dealing with its cause, phys 
ical characteristics, course of the overflow, and five several 
plans for preventing the damage now done. It is a well 
studied and valuable contribution on the solution of 
problems of this nature. 


Report of Examinations and Tests of the Aveling & 
Porter and Harrisburg Steam Road Rollers by a Com 
mission of Civil Engineers. 

This is the report of Messrs. JOHN Y. CULYER, Ep 
WARD P. NoR?TH and ALBERT F. NOYES, M’s. Am. Soc, C 
K., made at the request of the representative in this coun 
try of the Aveling & Porter roller, and it embodies a de 
tailed reply to a report previously made for the Harris 
burg road-roller. A portion of the report was pub 
lished in this journal on Jan. 25 


New England Roadmasters’ Association Procedirags 
of Seventh Annual Conrention.—Pamphlet, 444 x 7% in.., 
97 pp. 

The proceedings of this convention were reported in 
ENGINEERING NEWS of Aug. 24 and 31, 1889. The principal 
subjects discussed at the meeting were fencing, cattle 
guards and track repairs. The report can be obtained of 
the Secretary, Mr. W. F. ELuis, Woonsocket, R. I. 

Interstate Commerce Commission Proceedings.— Pas 
senger Excursion Rates and Party Rate Tickets. The 
decision in this case, which was one in which the theat 
rical profession was especially interested, was as follows: 

**Passenger excursion rates are required to be published 
according to the provisions of section 6 of the Act te regu- 
late commerce 


* Party-rate tickets are not commutation tickets, and 
when party rates are lower than contemporaneous rates 




























































































for single passengers they constitute discrimination, and 
are illegal.” 

Annual Report of the Minister of Railrays and 
Canals of the Dominion of Canada. Pamphlet. 6% 
9% ins., 333 pp.. with excellent maps and tables. 

This report, which is for the fiscal year ending June 39 
1889, shows that at that date the total railway mileage in 
operation in the Dominion was 12,701.66 miles, of which 
11,664 miles, or 92 per cent., is laid with steel rails. This 
mileage is operated by 70 different companies. 

The appendices to the volume contains the reports 
made by the superintendents, etc.. of the various govern 
ment railways and canals. 


SOCIETY PROCEEDINGS. 


Engineers’ Club of St. Louis.—At the meeting on 
Feb. 19, Professor Johnson read Mr. Edward H. Connor 
‘Substructure of the Cairo Bridge The 


paper was accompanied by drawings, showing the spans, 


paper on the 


piers and caissons; also by numerous tables, and the com 
plete specitications of the bridge The paper explained 
the work of coustruction in detail, and the difliculties 
met with in various parts of the work. The tables gave 
the results of numerous tests on cements, showing the ef 
fect of “ifferent proportions of salt, the effect of freezing, 
the etfect of fine grinding, etc. The results were given 
for both Portland and Louisville cements During the 
discussion, Mr. Barr, of the firm of Anderson & Bart 
the contractors for the substructure of this bridge, related 
some of his experiences 

Mr. Willard Beahan was called upon for some informa 
tion regarding the outlook for engineers in South Amer 
ica, he having recently returned from that country. He 
stated that the prospects for American engineers were 
excellent at the present tine. Railways are few, but a 
large number are in prospect. Municipal engineering was 
just being taken up. The prices secured and salaries paid 
were good Most of the engineers now in that country 
are French, there being only a few from America and 
England Wa. H. BRYAN, Secretary. 


American Scciety of Civil Fngineers.—At the meet 
ing on March 5, ballots were canvassed on the memorial 
to Congress on Standard Time and on the codification of 
the constitution. Both were carried. 

Mr. Chas. E. Emery read an interesting paper describ 
ing the details of the plant of the New York Steam Co., 
and showing the difficulties encountered and the way in 
which they were overcome. Starting with a brief histor 
ical review, Mr. Eme ry showed that the Holley system 
had been introduced in a large number of the smaller 
cities. The advantages of supplying steam from a cen 
tral station are obvious, but the difficulties and details of 
the work are not generally understood. The paper de 
scribed the various parts of the plant; valves, expansion 
joints (which are stuffing boxes), traps, anchorages, pipe 
intersections, etc. Mr. Emery pointed out the econom 
ical advantages of the return pipe system. This system 
gives some trouble m account of the corrosion of the 
pipes, but it would be more economical to use bras 
return pipes than to discharge into the sewers. One of 
the interesting points of the paper was a description of 
the trouble with the pipes in Broadway, which caused so 
much tearing up of that street. The pipe joints are laid 
on brick piers, and the cap stone rests on wooden wedges 
so that when laid the pipes can be adjusted to the grades 
given by the engineers; the spaces round the wedges 
were intended to be then grouted, the wedges finally re 
moved and all openings filled in. Contrary to the orders 
of the engineer, however, in the hurry of the work many 
of the piers were left with the capstone resting merely 
on the wooden wedges; these gradually failed from the 
effects of the heat, the pipes settled and the joints were 
ovroken. Special means of repair had to be devised. The 


paper was illustrated with stereopticon views lhe 4 


cussion was deferred until the next meeting 
The following candidates were deciared elected 
MEMBERS. 
Henry W. Ayres, Consulting Engineer, New Britair 
Conn 
George H. Clark, Chief Engineer, Kast & West R. R. of 
Alabama, Cedartown, Ga. . 
Porter D. Ford; Superintendent of Roadway, Long Island 
R. R., Long Island City, N. Y 
Thomas J. McMinn, New York City 
JUNIORS. 
Kennerly Bryan, with Otis Bros. & Co., New York. 
Owen L. Ingalls. Assistant Engineer, Sewerage Com 
mission, Washington, D. C. 
Charles F. Parker, Assistant Engincer, Suburban Rapid 
Transit Co., New York City. 
Philo S. Perkins, Assistant Engineer. N. Y.. P. & B. Ry 
Providence, R I 


Ernest J. Purslow, Deputy City Surveyor, Santa 
Barbara, Cal. 
Elmer W. Ross, Superintending Engineer, Bridge De 


partment, Providence, R. L. 
Clark W. Thompson, F1 

Co., Duluth, Minn. 
Irving S, Wood, Water Department, Providence, R, | 





gineer in Charge, Gas & Wate 
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COMING TECHNICAL MEETINGS. 


Civil Engineers’ oe Cleveland, O.—Next meetir 


Ma Secy., C. O. Pa r, 22 Cedar Ave. 
New ‘England eneeAibanbn Association.—l: 
rly meeting at ¥ ng’s Hotel, Boston, Mass March n 2 
- R. C. P. Cos 1, New Bedford, Mass, 
Civil Engineers’ Reeoainn e rogers Wichita, 
Kan.—Next meeting, Mareh 12. Secy . He , Wichita, 
New England interes Club, hci ikea hens 
ting. March 12 ‘I t Car Couplers.” Secy., F. M. ¢ 
Old Colony R, R. Rooms in the United States Ho 
Engineering Association of the nanneet, Nash- 


ville, Tenn. Next m¢ g, Mar 13, Seey., Olin H, Lar 


Engineers’ Club of Philadelphia, Pa.—Next meet 





M Seey., Howard M 1122 Girard St, 

Western Raliway Club, Chicago, Ill. a mecvtibeg 
Ml s, Rooms in the Pheonix Building. secy . D, Crosman, 
Engineers’ oF ard of Western Pennsylvania. % xt 
g, Mare Seey,, 8. M. Wickersham, Pit i Pa, 

Boston Society of Civil Engineers. - Annna 
M Ar il meeting, March 19, Seecy,, 8. E. Tinkhan 
Ila 
open Ciub of St. Louis, Mo.—Next mecting, M 
» Sec . H, Bryan, 46 Laclede Building 
American Society of Civil Engineers, New York. 
Next eting, Mareh » Secy., John Bogart, 127 E, 23d St, 
Civil Engineering Society Mass. Inst. of Tech- 
nology), Boston, Mass.— Next meeting, March 20, Secy 
New York Railway Club.—Next mecting, March 20, Rooms 
A ty St 
Engineers’ Club of Kansas City, Mo.—Nex 
3 i. * bridge | it 8 bh Kansas River,’ 1 
| se Ken! \llen, 200 Baird Building 
Civil esstnanieat* Society, St. Paul, Minn.—Next 
\ . Secy., Geo. L. Wilson. City Hall 
Western Society of > Chicago, Hl.—Next 
t Vm * Seev., JI. W. We 30 La Salle St, 


\S NOTED in our news columns, the Lehigh Val- 
ley Co, is about to begin construction on its own 
line of railway from Van Ettenville to Buffalo. 
N. Y.. a distance of about 155 miles. The new 
line is to be double track. 


rade crossing. 


with only one railway 
maximum grades of 21 ft. per 


mile and curves of 3 deg., and is to be completed 
in about two years. This is by all odds the largest 
construction undertaken in the 
East since the building of the West Shore, and is 
also the longest double track line put under con- 


piece of railway 


struction anywhere since that enterprise was com- 
pleted. More double track mileage is now under 
way than for many years. The Pennsylvania is 
building a 50-mile cut-off to take its through 
freight trains around Philadelphia. The Lehigh 
Valley will be the fifth company to operate a 
through line from New York City to Buffalo; 
and its lines when in operation will make 12 
tracks between the two cities, the New York Cen- 
tral having four, and the West Shore. the New 
York, Lake Erie & Western, and the Delaware, 
Lackawanna & Western two each. The line from 
New York to Buffalo will be about 455 miles in 
length. against 423 miles by the Erie and 489 miles 
by the New York Central. But the new line is 
by no means built for the purpose of competing 
with the roads already in operation on through 
trattic. Its purpose is,to give the companyjits own line 
from the Wyoming Valley coal tields to ifs docks 
at Butfalo, from which point it can be distributed 
by water carriage to thechief markets of the West. 
At the same time the scenic attractions of the line 
will be apt to bring toit a considerable amount of 
traffic, 
chooses. it can be an important competitor on 
through freight traftic as well. It seems probable 
that before the line to Buttalo is completed, the 
Lehigh Valley will, by purchase or construction, 
try to secure an entrance to Philadelphia. 
Whereas there are 12 through tracks between 
New York and Buttfalo, there is no single line un- 
der one management from Philadelphia to Buffalo. 
Should the Lehigh Valley enter Philadelphia it 
would probably secure a very considerable addi- 
tional traftic for its lines. 


through passenger and if the company 


RAPID TRANSIT is as badly needed across the 
East and North rivers as within New York itself, 
and this is especially the case on the Brooklyn 
side. New York is stillon an island; and while 
the entrance from the north is fairly satis- 
factory, the means of crossing the two great rivers 
on its east and west boundaries, are for all intent 
and purpose as primitive as a generation or more 
ago. Bridges or tunnels, or both, must be _ built 
over and under these rivers before access to New 
York can be made as easy as the situation de- 
mands. and the interests at stake warrant. The 
Brooklyn bridge is a convenience and a necessity 
that wecould not now possibly dispense with; but its 
very existence has created a growth of traftic that 
it cannot satisfy. under present or even future me- 
thods of operations. More bridges or tunnels are 
wanted, and it is only a question of time when 
they will be built. The crossing of the North 
River is a more serious problem; but the urgent 
necessity of direct rail communication between 
New York and the West and South has already 
brought out well-digested plans for this crossing, 
and has put new life into the, fora time defunct, 
Hudson tunnel scheme, 

[f English and Scotch railways can afford to 
bridge the Firth ot Forth with the colossal and 
costly structure opened to travel this week, and 
do this simply to save a few miles of railroad 
around the head of the Firth, the great trunk lines 
of this country and the City of New York com- 
bined should surely afford to bridge the North 
River. The expenditure of capital would be 
enormous, but the gain to all concerned would be 
correspondingly great. Until recently our 
Brooklyn bridge stood unrivaled among bridge 
structures for its length of span: but the Forth 
bridge now stands first with its 1,710 ft, 
But the conditions of the Hudson 
crossing will require one span of 2,800 ft. and 
by building it we not only secure a passage sorely 
needed, but we can also eclipse the latest effort of 


of cantilevers, 


the Old World’s engineers. Public interest is alone 
lacking; we have money enough and the skilled 
engineers to do all the rest. 


- — 


WE notice that some of the New York newspa- 
pers especially regret the loss of the World’s Fair 
by this city, for the reason that this loss will tend 
to check the development of rapid transit in this 
neighborhood. It might be well to remark that 
New York every day has more people moving 
about within its limits than will crowd Chicago on 
the busiest day of the Fair, and this stimulus is 
not needed to prove to us that we want an imme- 
diate and very considerable extension of present 
facilities. At almost every hour of the day the up 
and down town cars are crowded, both on elevated 
and surface lines, to an almost insufferable degree; 
and cross town transit is quite as inadequate, One 
line, on 86th St., will soon be opened across Cen- 
tral Park, but this park still practically presents 
a barrier to travel between the rivers from 
59th to 110th St., and other lines are wanted below 
and above the park. But the most pressing need 
is for better rapid transit north and south in this 
city, and it is to be earnestly hoped that our legis- 
lators at Albany will do less wrangling and settle 
down to honest, 
rapid transit bills. 


serious work on the proposed 


~~ + ———= 


THE Western Railway Club will vote at its next 
meeting upon a proposed reform. in the manner of 
publishing its proceedings. It is proposed to do 
away with the present custom of sending out the 
complete stenographic report of the proceedings 
to the technical papers immediately after the 
meeting. Instead a brief notice will be sent out 
by the secretary, and before the ofticial proceedings 
are published in pamphlet form each speaker will 
have an opportunity to correct his own remarks 
and erase any portions which he may not wish to 
see in print. The technical journals will be 
requested to refrain from publishing any verbatim 
reports of the proceedings before their official pub 
lication 

Doubtless there is something to be said on each 
side of this question: but so far as we are informed, 
the reform seems to be one greatly to be desired, 
As regards the furnishing of an opportunity for 
members to amend and correct their remarks, there 
sould be afforded. 
Almost all the remarks in the meetings are made 
offhand and with little consideration of the subject. 
It would tend greatly to their vale to have the 
conversationalisms and the inappropriate digres- 


can be no question that it 


sions struck out. Moreover, the_verbatim report 
taken by the stenographer is generally a very dif- 
ferent thing from the remarks actually made by 
the speakers. The editor cannot supply the missing 
statements or be entirely sure that those given 
were really made by the speaker, Revision by 
each speaker, therefore, is certainly to be desired. 

Concerning the publication of the proceedings 
by the technical press, it may be set down as a 
certain fact that it is for the interest of every 
society to secure the widest possible publication of 
The official 
publication of the society reaches tens where the 
technical journals reach tens of thousands; and the 
pamphlet reports are apt to be laid on the shelf, 
while the technical journal, containing other mat- 
ter of current interest, is read. As regards the 
Western Railway Club, the plan proposed for 
adoption provides for very prompt publication of 
the club proceedings, after which they may be 
published by any of the technical journals. It is 
probable that this will conduce to their more gen- 
eral publication in more condensed form by the 
technical press, and in this way will tend to the 
benefit of the club, 


its proceedings in technical journals. 


— ~ — 


An iron wagon road in recommended to the 
Pennsylvania Legislature by Mr. H. NEIDIG, a 
mechanical engineer. He proposes to lay an iron 
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track, 6 or 8 in. wide, flat on the bottom and 
slightly concave on the top. He does not describe 
his substructure, but says the space between the 
rails may be covered with cobble-stone, gravel or 
cinders. He thinks it would be a good commence- 
went for any kind of road and save its cost in 
hauling the materials of construction. There are 
objections to this plan. Its value would depend 
(n its stability; and at the season when such a 
wagon track would be most needed, a turn out off 
cf the track and on again might be difficult and 
troublesome; and the slowest team would literally 
regulate the pace of the procession. It would be 
much better to make the whole road fairly good, 
especially as we believe this would be cheaper than 
the iron tracks. To be of any considerable value. 
such a wagon road as described should be built 
double-track, and be provided with a substantial 
foundation for the rails. This would cost about 
$10,000 per mile, and a4 in. macadam road, that 
is in every particular a better and more convenient 
road for general use, can be built for less than 
one-half of that, or $4,800 per mile. 


The Walnut Grove Dam Disaster 


While the papers of the past week have been 
teeming with accounts and alleged accounts of the 
manner in which the Walnut Grove dam was con- 
structed, there is little more known as to the real 
cause of failure than was given by us last week. 
We had hoped to be able to present with this issue 
authentic data now being gathered for us on the 
spot by a competent and experienced engineer: 
but the remoteness of the site is likely to cause de- 
lay in the receipt of this material. Meanwhile we 
will study and attempt to sift the information now 
before us. 

In the first place, Mr. LUTHER WAGONER, a civil 
engineer once engaged on the dam, and very freely 
quoted by the press, has written a letter to the San 
Francisco Chronicle, withdrawing his earlier state- 
ments to the effect that Colonel E. N. Ropinson, 
who preceded him as engineer for the company, was 
a ‘‘worthless drunkard;” was responsible for the 
failure by reason of bad work, etc. Mr. WAGONER 
now says that **Col. ROBINSON was my predecessor, 
and I do not believe that the failure of the dam 
was due in any manner either to the design of the 
dam by him or to the construction of the bottom 
third of the dam by him,” ete. 

Whether Mr. WAGGONER made this retraction 
under the mild persuasion of a shotgun or by rea- 
son of a veritable change of heart, we can not say: 
but it certainly much discredits his history of the 
early construction of the dam, and the charge that 
the weak points were in the bottom third. It now 
remains for Mr. WAGONER to explain what man- 
ner of work was put into the upper portion of the 
dam of which he implies he had charge. The very 
latest information, however, says that Mr. WaG- 
ONER was never in charge of the dam. and ** never 
even saw it;” that he was engaged in building a 
flume some miles away. 

But according to the statement of Mr, J. M. Cur- 
RIER, C. E., whom the San Francisco Chronicle in- 
dorses as ‘ta well-known civil engineer.” there was 
bad work in the bottom portion of the dam, and 
this was one of the reasons why Col. ROBINSON 
severed his connection with the dam and its own- 
ers. Mr. CURRIER was engineer of construction 
under Col. ROBINSON, and he claims that the foun- 
dation work was conducted very carefully, and 
not done in four feet of water as Mr. WAGONER 
stated; a coffer dam was sunk to bed rock in the 
rear of the wall. designed and commenced by 
Prof. BLAKE, and a solid wall, 18 ft. wide, was 
built up for the \footing of the water face of the 
dam, and thus ignoring entirely the objectionable 
foot wall shown on the diagram presented by Mr. 
WaGONER. But Mr. CURRIER also says that it was 
jmpossible to exact good work from 
the men and material on hand = and 
under the company’s supervision: and that 


he was made to understand that “ it was of 
more importance to float bonds and sell stock on 
Wall St., New York, than to construct a substan- 
tial dam.” This engineer says he left the work in 
May, 1887, on account of the disgraceful manner 
in which it was then conducted, and that at that 
time the lower face of the dam was bulged. 
Heavy blasting was also done by the contractors. 
contrary to the engineer’s positive orders, within 
40 or 50 ft. of the foundation of the dam, and Mr. 
CURRIER believed ‘the whole foundation was 
shaken” by this blasting in the southeast corner of 
the dam. 

Whoever was responsible for the plans of the 
dam, as constructed, these plans were faulty in 
many particulars, as we intimated last week. 
We are now positively informed, by undoubted 
authority, that the gate to the 5 ft. square flume 
through the dam has been jammed and immov- 
able for months; and as a consequence this import- 
ant safety-valve in case of floods was utterly 
useless, and could not be opened immediately 
preceding the disaster. This jamming of the valve, 
or gate. is not to be wondered at when we learn 
that it was made of wood, sliding on wood, with 
15 sq. ft. of surface in contact. The only provision 
for opening it was a 6 in. square wooden rod run 
ning up outside of the water face of the dam. 
with what is reported, and so seems from the 
photographs, as a very inadequate lifting appliance. 
Taking into account the effect of any settlement in 
jamming the guides, and a pressure of over 30 tons 
on the slides of the gate alone, it is not remarkable 
that the gate could not be opened when needed. 

The waste-weir unaided by the 5 ft. flame was 
inadequate to provide for the escape of the surplus 
water in the dam, which was reported as rising at 
the rate of 18 ins. per hour on the day before the 
break. This fact is made further apparent by the 
statement of eye witnesses, who say that Superin- 
tendent THOMAS BRown had 15 or more men at 
work on the Friday before the terrible Saturday, in 
an attempt to enlarge this waste-weir by blasting. 
These same witnesses say that the water rushed 
through the weir with terrible velocity, and kept 
‘* increasing its width on the side next the dam.” 
About 9 Pp. M. the water rose to the crest of the 
dam and commenced to pour over it, and at mid- 
night the dam broke, and in **two hours” the lake 
was empty. 

The view of the full lake presented in this issue 
is taken from the only photograph we have vet 
seen of the storage reservoir in this condition. — It 
shows that the lake has been full to within about 
5 ft. of the crest for some time: and it also shows 
that this 5 ft. was the narrow margin provided 
against the necessarily fatal overtopping of this 
dam by water. Other photographs show that the 
bottom of the reservoir had been quite thickly 
timbered and that this timber had been left stand 
ing when the reservoir was filled. Under the 
conditions of a flood it can be easily seen how this 
driftwood could have been brought down upon the 
dam and the waste-weir, and it would have re 
quired but very little of this drift to have effectu 
ally choked the only passage of the flood water 
and to have occasioned the 5 ft. rise which was 
all that the conditions required to insure the 
destruction of the dam. That this thing is very 
possible is proven by the statement made by Prof. 
W. P. BLAKE, that soon after the completion otf 
the dam the outlet became clogged by driftwood. 
and the dam was only then saved from destruction 
by strenuous effort. 

It seems, then, that the question of good or bad 
foundations, or of faulty work in the body and 
water-face of the dam, are not vital questions afte: 
all. It was the design that was at fault, and for 
this the officers of the company seem chiefly 
responsible. The original plans of Prof. BLAKE. 
which required conerete work, were too costly in 
transportation of necessary material, and were set 
aside. The plans of Col. ROBINSON are said to 
have been changed, and what Mr. WaAGONER’s 


plans were—if he made any--we do not know. 
But, from a boiling down of the evidence, it looks 
very much as if the work were actually completed 
under the direct orders and personal supervision 
of Mr. Bares, the financial agent and originator of 
the company, and Mr. H. 8. VAN BUREN, who is 
reported as being heavily interested in the enter- 
prise of which this dam was a part, and who has 
resided with his family near the dam for some 
time. When the truth is told, it will be found that 
the dam was practically designed and constructed 
by laymen, and not by engineers at all, and that 
the disaster is the natural result of this foolish 
tinkering with a problem, the possibilities and 
dangers of which were not appreciated. 

From the account of those at the dam when it 
broke, it would seem that the waste-weir was not 
separated from the crest of the dam by solid rock: 
otherwise it could not have widened fowards the 
dam, as reported. If this widening reached the 
narrow 10 ft. crest. and the cross section of the 
dam shows that the distance was slight, the de 
struction of the dam was as much assured as if 
the water was passing over the crest. For all that 
was wanted was a point at which to commence 
the forcing out of the lower face of the dam; the 
destruction ef the rest followed as a matter of 
course, as we pointed out in our last Issue. Though 
no one seemsto have seen it. it is altogether prob- 
able that the break in the dam commenced at. the 
end next to the waste-weir. If the dam really 
stood for three hours with water pouring over the 
crest. as reported, it really withstood an unusual 
test for a dam of this nature; and the lack of ade 
quate discharge for flood water, rather than the 
construction of the dam, must be regarded as the 
cause of the disaster. 

If Mr. THomas Brown hat judiciously used 
some of his dynamite in breaking up the gate of 
the 5 ft. conduit, he would have very materially 
assisted his waste-weir in getting rid of the flood 
water, and might probably have saved the dam, and 
the lives and property that it destroyed, Ao ft 
square opening under about 100 ft. head would 
have speedily disposed of an immense volume of 
water, It is true that he would have lost his 
stored water: but better that than what did happen, 
and it would have given the ‘company experts” 
an opportunity to fix up a gate that was evidently 
sadly in need of repairs. 

This disaster should not be used as an argument 
against ‘‘rock-filled dams.” Under the conditions 
of similar remote sites, they are the cheapest, best 
and safest dams that could be constructed. But 
they must be designed and built by engineers, and 
not by bankers and wealthy investors of capital 
In addition to a properly planned and constructed 
dam, the vital consideration is an ample waste 
weir, as far removed as possible from the dam it 
self: and a double waste-weir. if the conditions at 
all permit of it, is a precaution against the block- 
ing up of one by drift-wood. Where rock is plenti- 
ful, as it usually is in the localities where these 
dams are built, it is false economy to use too steep 
a slope on the lower face of the dam. The over 
topping by water of a dam built like the Walnut 
Grove dam, with a base of 140 ft..and a height of 
110 ft., is nearly if not quite as fatal as if the dam 
were Wholly constructed of earth. But if large, 
rough masses of rock be used on this lower face 
either on a slope of about 1) to 1 or in’ steps, 
water could pass over the crest in very cousiderabl 
volume before it would really endanger the struc- 
ture. The waste-weir should first of all provide 
against such a contingency: but the slope and 
material referred to would also be an excellent 
precautionary measure. An old sailor once re 
marked, when he was told that be was using too 
much rope in an important lashing, “If a thing 
is too strong no one will tind it out. but if it is 
too weak everbody will soon know it.” This same 
remark applies to the engineer and his employer in 
dam construction; assuming that experience and 
sound judgment are used in the design no im- 
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portant dam can be too strong: if it is not strong 
enough every one is likely to find it out, many to 


their sorrow and cost. 


Compound Locomotives. 


We are pleased to be able to present in this issue 
a complete description of an American compound 
locomotive. The engine possesses many points of 
interest, and appears to be a promising specimen 
of American locomotive practice. It is rather 
singular that the application of the compound 
system to locomotives has not been carried out in 
this country before now, especially as it has been 
applied with such success to stationary and madsine 
engines. With increased traffic and train loads. 
however, comes a desire for engines of more eco 
nomical working and possessing a reserve of power 
for emergencies. For this reason, among others. 
the compound locomotive is beginning to receive 
from American engineers the attention it deserves. 

The advantages of using as much as possible of 
the expansive force of the steam supplied by the 
boiler of a steam engine for driving the piston. 
before permitting the steam to escape, have long 
been recognized, and the system of Compounding. 
by which more of this expansive force is utilized 
than by the simple system, has been very exten- 
sively applied th marine and stationary engines, 
with highly satisfactory results in economy and 
efficiency. In the simple engine, the steam ad- 
mitted from the boiler to the cylinder is cut off at 
acertain part of the stroke, and the expansive 
force of the steam already in the cylinder is used 
to drive the piston through the remainder of its 
stroke: the steam: is then exhausted into the atmos- 
phere or into the condenser. But this exhaust steam 
represents a considerable amount of stored power 
which has been obtained by an expenditure of fuel, 
but which is not utilized; it therefore represents a 
certain waste of power, and itis the purpose of the 
compound engine to utilize some of this power, 
thus obtaining more work from the steam gener- 
ated by a given quantity of fuel. To insure ulti- 
mate economy in operation, the Compound engine 
must not require such an amount of extra expense 
for repairs, ete., as to offset the economy in fuel. 
In marine engines this economy was of very great 
importance, as it not only effected a saving in the 
coal bills, but also enabled a larger part of the hold 
to be used for revenue paying freight. So success- 
ful was the compound marine engine, that the 
system was soon extended, and triple-expansion 
and quadruple-expansion engines were — built. 
Engines of these classes have been widely adopted. 
with gratifying results to the engineer and ship- 
owner. Compound and triple-expansion land 
engines are also extensively used, and even quad- 
ruple-expansion engines have been built. 

The application of the compound system to loco- 
motive engines is an improvement of very modern 
date, but it has proved a decided success, and the 

vstem has within the last few years been widely 
introduced in other countries. including England, 
France. Germany. Russia, India and South 
\merica. The engines to which this system has 
heen applied are of all sizes; the smallest are the 
French engines of 24 ins. gauge. on the Fairlie 
vstem, with double boilers and double truck 
ENGINEERING NEWS, Sept. 1, 1888, and June 1, 
IS8)), and the small tank engines for the Bayonne, 
\nglet & Biarritz Ry., in France (ENGINEER- 
NG NeWs, June 9. 1888). built by Mr. MALLET. 
who was the first engineer to practically apply the 
mmpound system to locomotives. Among the 


largest compound engines are those for. fast 


passenger and heavy express service now 
in oregular) use in England. The engines 
to which the system has been applied are 
isooof various types, with from two to four cylin 


ters and from one to four pair of coupled driving 
wheel The application of the system 1s alsp 
effected in different ways: some engines have two 





cylinders, as those built in the original plans of 
Mr. MALLET, and those plans as modified by Mr. 
WoORSDELL, in England. and Mr. Von BoRRIES in 
Germany. Other engines have three cylinders : 
either with two high-pressure and one low-pres&- 
ure, as in Mr. WesBpe’s engines on the London 
& Northwestern Ry.. England (ENGINEERING 
News, Jan. 26, 1889). or with two low-pressure 
and one high-pressure cylinder, as in Mr, Sav- 
VAGE’S engine on the Northern Ry. of France. 
Still other engines have four cylinders, two high- 
pressure and two low-pressure: Mr. WoOoLre’s 
engine. on the Northern Ry. of France. is 
of this kind, and has the two cylinders on each 
side placed tandem, or in line with one another. 
The first plan, that originally introduced by Mr. 
MALLET. is the simplest, and has given excellent 
results. Various plans and modifications have 
been adopted by different engineers. and = for 
different classes of engines. but it is not our 
purpose to enter further into this part of 
the question at present. Triple-expansion loco- 
motives are as veto practically out of the ques- 
tion : the compound has vel to be developed. 

The application of the condensing system to lo- 
comotives lias, we believe, mot been tried, except 
ina crude mauner in some instances with engine 
running in tunnels. In these cases the exhaust 
steam is turned into the tank. This method is 
carried out with the engines of the Metropolitan 
Rv. and Metropolitan District Ry.. of London. 
Knyland 
shortly. 


One of these engines we shall illustrate 


In this country the compound locomotive is of 
very recent introduction, and is still a limited ex- 
periment. It is probable, however, that it will be 
more Widely adopted, if present trials result satis- 
factorily. There are now in service three com- 
pound engines, of very different types. The first 
road to try an engine of this kind was the Penn- 
sylvania R. R., the next was the Baltimore & Ohio 
R. R.. and the latest was the Michigan Central R. R- 

The Pennsylvania engine was built in England. 
and is precisely similar to the compound express 
engines of the London & Northwestern Ry. 
It is of the Webb type. with two high-pressure out. 
side cylinders, 14 by 24 ins.. driving the rear pair 
of driving wheels: and a single low-pressure inside 
cylinder, 30 by 24 ins., driving the forward pair of 
driving wheels. According to general reports the 
performance has been rather unsatisfactory. but 
as similar engines are in successful use in Eng- 
land, this result may be attributed in great meas- 
ure to the fact of the engime not having been 
designed for the class of work it has been put. to 
here. As to the economy of this engine. we have 
no official data at hand. 

The Baltimore & Ohio engine was built by the 
Baldwin Locomotive Works on their own patented 
plans. They made an offer, it is said, to the rail- 
way company, to furnish a compound locomotive 
capable of hauling fast and heavy passenger trattic 
over the mountain divisions of the road. As 
briefly described in ENGINEERING NEws, Nov. 9, 
1889, this engine has four cylinders, a high and 
a low pressure on each side: the former is placed 
above the latter, and both piston rods are con- 
nected to the same cross-head. 
12 and 20 in. diameter, 24-in. stroke. Driving 
wheels 66-in. diameter. No official reports of the 


The cylinders are 


performance of this engine have been issued. 

The Michigan Central engine is. with the ex- 
ception of the modifications necessary for the ap- 
plication of the compound system, a duplicate of 
the fine ten-wheel engines now used on this road 
for hauling fast and heavy passenger trains. One 
of the first of these engines was used in hauling 
over this road the special train of the American 
Society of Civil Engineers, on its way to Milwau- 
kee, Wis., for the annual convention of 1888, The 
compound engine has two cylinders, 20 x 24 ins. and 
29 x 24 ins. Full particulars of this engine will be 
found in another column. One of its important 


features is that, unlike the other two engines 
above mentioned. it is not an engine of special 
style or design, but is an engine of an approved 
type, fitted for working its steam on the compound 
system, The running gear and valve gear are of 
the ordinary type, and the principal alterations are 
the enlargement of one of the cylinders, the inter- 
cepting valve and the steam pipe arrangements. 
This is an important point, where, as in this case, 
the engine will be run in competition with simple 
engines of asimilar type. If a number of altera- 
tions and supposed improvements are introduced, 
which are not necessary to the action of the com- 
pound system, it will be difficult to know definitely 
whether satisfactory or unsatisfactory results 
should be attributed to the compounding or to 
some other innovation. 

There should always be provision made for using 
high-pressure steam in both low and high pressure 
cylinders in starting, or in cases of emergency. 
This gives the engine ample power for starting a 
heavy train promptly. In anable paperon ** Com- 
pound Locomotives.” read before the New England 
Railway Club nearly a year ago (ENGINEERING 
NEWs, April 28, 1889), Mr. ANGUs SINCLAIR: called 
attention to the importance of this point under ex- 
isting conditions of American train service. The 
earlier engines built by Mr. Wrpp had no such 
provision, and its absence has led to considerable 
trouble at times in starting, the engine having only 
the power of its two 14 24 ins. cylinders available. 
This has been the case, we believe, with the Webb 
engine on the Pennsylvania Railroad. The Michi- 
yan Central engine can start with its cranks at any 
position, 

With the description of this latter engine is an 
account of the comparative tests made between 
the compound and a simple engine of similar type. 
Both engines were of the ten-wheel type, having 
six coupled driving wheels 68 ins. diameter and a 
four-wheel leading truck. The compound engine 
had cylinders 20 « 24 ins. and 29 x 24 ins. The 
simple engine had cylinders 19 x 24 ins. The re- 
sults of these tests may be briefly summarized as 
follows: With passenger trains the compound en- 
gine burned 54 Ibs. of coal per mile and the simple 
engine 62 Ibs.: the Compound evaporated 5.7 Ibs. 
of water per Ib. of coal, and the simple engine 5.8 
Ibs.: the latter consumed 13.6 per cent. more coal 
and 13.9 per cent. more water than the former, 
With heavy freight trains the compound evaporat- 
ed 5.3 Ibs. of water per Ib. of coal, and the simple 
engine 6 Ibs.; the latter used 18 per cent. more coal 
and 27.5 per cent. more water than the former. 
With fast express trains the compound showed a 
saving of 23.5 per cent. of coal and 13 per cent. of 
water over the simple engine. Compound en- 
gines which would do the work of simple 
engines, with an economy of 13 to 23 per cent. in 
fuel consumption, and which would not require 
a large additional expenditure in maintenance 
and repairs, would soon effect a considerable sav- 
ing in operating expenses. But while such tests 
properly carried out are certainly valuable and 
interesting. they cannot be considered as con- 
clusive evidence of anything but the practicability 
of operating locomotives on the compound system. 
Continued and regular service for a period of time, 
say a year, can alone show the real practical 
economy and efficiency of such engines, in com- 

parison with those of ordinary construction. If 
after such service a Comparison is made in which 
all the various points are given due considera- 
tion (first cost: work performed ; consumption of 
fuel. water, oil and supplies: cost of mainten- 
ance and repairs, etc.), and if such comparison 
shows in favor of the compound engine, then the 
advantages of the latter can be clearly demon- 
strated to operating and financial officers. There 


is little doubt but that such results can be obtained, 
and in the meantime we see with pleasure the 


growing interest in this important matter. 
While the practicability of building and op- 
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erating compound locomotives has been demon- 
strated, the practical advantages of these engines 
are by no means generally accepted as proved. 
There is in fact strong opposition to their intro- 
duction. It is claimed that. owing to the limited 
space available under an engine, the running gear 
will be cramped, and the 
and arrangement made 
awkward, while the 


construction 
complicated = and 
benefits derived will 
be too small to — effect any practical 
economy. While these objections may hold good 
in some cases, We are inclined to attribute such 
cases to defects in the design, construction or man- 
agement of the engines, rather than to the com- 
pound system itself. The principal advantages to 
be obtained by the use of this system are, First. 
the economy in fuel consumption, by getting more 
work out of the steam: Second, the reserve of 
power obtained by the ability to use high pressure 
steam in low and high pressure cylinders: this 
gives the engine extra power for starting quickly 
With a heavy train, for taking a maximum train- 
load up a grade, or for cases of emergency, as in 
the case of a break-down of the high-pressure side 
of the engine. 

Locomotives, and compound locomotives es 
pecially, should be designed with a view to the 
work they will have to do. This point is made by 
Mr. SINCLAIR in concluding his paper on the Mich 
igan Central engine. given in another column, and 
is one of great Importance in the ultimate results 
of the work of the engines. The unsatisfactory 
performance of Mr. WEbb’s engine on the Pennsy|- 
vania R. R.is probably due, as before remarked. 
to this cause. Another point is to aim at sim- 
plicity in the design and arrangement of parts. 
By simplicity we mean not merely a minimuin 
number of parts, but include also a reliable and 
durable construction and arrangement, in order to 
give economical results. Thus in some signal ap- 
paratus the parts seem = at first so numerous 
and complicated as to impair the practical 
efficiency of the apparatus, but experience has 
shown that the arrangement is reliable for regular 
work, and is both durable and economical. Acces 
sibility of parts for examination and repair is a 
point to be considered in this connection. The 
gent Importance of these matters will appear 
more especially in the long test of say a vear dura- 
tion, to which we have already referred, in which 
the cost of repairs and maintenance would be one 
of the items for comparison with the same cost in 
simple engines 

The practicability of operating locomotive 
engines on the compound system has been con 
clusively demonstrated both here and abroad, and 
it remains for us now to see if tangible advantages 
can be derived from this method of operation 
under our conditions of road and traffic. We 
think such advantages can and will be clearly 
shown. and that they will be obtained in fast 
passenger and heavy freight service, by the use of 
suitable engines. There is no doubt that such 
engines can be built by American locomotive 
builders, and it is to be hoped that at some future 
date, when these builders have had the benefit of 
extended practical experience with their engines, 
that a competitive trial may be made between 
\merican and English compound locomotives. 


CORRESPONDENCE. 
Breakages of the M. C. B. Type of Couplers. 


Car Department, Wilmington d& Weldon R. R..\ 
WILMINGTON, N. C., Feb, 22, 1899, ’ 
To THE EDITOR OF ENGINEERING NEWS 
Sik: I notice in you issue of Feb. 15 a very elaborate re 
port on the breakages of the M. C. B. type of couplers. 1 
infer from the illustrations in your report, showing wher 
the breaks have occurred, that the damage is done prin 
cipally by the link-and-pin head. 
We have on this road 1,172 couplers of the Janney type 
in use on freight cars, 572 of which have been in-use about 
2 months; the balance (600) have been in service about 


2 months, and I think they have been very successful 
thus far, as we have had very few breaks in the head back 
of the knuckle, and the damage is done invariably by the 
link-and-pin head. Jno. H. Davis, 
Master Car-Builder. 
{This corroborates our statement in our issue of 
Feb. 15 that knuckle breakages, which are at present 
almost wholly in the Ings, will be apt to disappear 
almost entirely from the record when there is no 
longer necessity for making the knuckle to couple 
both with its own kind and with the link-and-pin. 
Facts of this sort from actual experience are the 
sort of evidence which is needed on the coupler 


Erie, or Presque’Isle harbor, in Pennsylvania on the south 
shore of Lake Erie. 

These are specially mentioned, although there are other 
good natural harbors on the upper lakes, because they 
are nearest Toronto, and because | have made repeated 
surveys of them, and have had charge, as United States 
Assistant Engineer, of the two former for many years 

Comparison is best made by reference to the accompany - 
ing sketches, all drawn upon the same scale. 

Toronto harbor has always offered a difficult problem in 
its maintenance. The growth of the sandy peninsula 
across the main or western entrance, and the advisability 
and means of closing the shallow eastern entrance have 


been the subject of many reports and of heavy expendi 
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Natural Harbors on Lake Ontario. 


question; and it isto be hoped that the few (very 
few) remaining opponents of the M.C. B. type will 
give this evidence careful consideration.— Ep. ENG. 


News. ] 
Natural Harbors on Lake Ontario. 


USWEGO, N. Y., Jan. 27, 1890 
To THE EDITOR OF ENGINEERING NEWS: 

Sik:—In the recent article on “Toronto Terminal Faetli 
ties” in the ENGINEERING NEWs of Jan. 4.the harbor is in 
cidentally referred to as “the only good natural harbor on 
the lakes 

Comparison with other lake harbors wasonly incidental 
to the subject, and of no importance in the interesting dis 
eussion of Mr. WELLINGTON’s plan for Toronto's railway 
terminal. Bunt familiarity with lake harbors, including 
Toronto, makes it seem to me worth while tocorrect this 
incidental statement. 

There are, within 130 miles of Toronto, three natural 
lake harbors, each of which will, I think, be admitted to 
be naturally superior to Toronto harbor in every respect, 
including capability for artificial improvement, viz., Littl 
Sodus, or Fair Haven Bay, and Great Sodus Bay, each in 
New York State on the south shore of Lake Ontario, and 


tures. The reports and estimates, beginning with that of 
Capt. R. H. BONNYCASTLE in 1833, and followed by many 
others, included an exhaustive one by Capt. Jas. B. Eaps 
in L882, 

Little Sodus and Great Sodus Bays are ideal harbor 
each of which only needed the excavation and protection 


of a channel through the gravel bar which crossed the 


entrance. Each is perfectly land-locked, with bold, pet 
snanent shores and deep water; while the surrounding 
highlands and the “good holding ground” offered by the 
clay bottoms, combine to forin such anchorages as ‘“‘old 
salts,” who have sailed the seas over, pronounce to be al 
most or quite unequaled. Fach has now a good entrance 
channel; the former of 12 ft. and the latter of 15 ft. at ex 


treme low water. 

Erie harbor might also be shown, at it resembles Toron 
to harbor most closely in its natural formation. and in it 
problem for maintenance: only differing materially in 
being much larger than Toronto harbor, and in having a 
16-ft. entrance. WM. PIERSON JUDSON, 


M. Am. Soc. C. E 
(Our correspondents correction is just Phe state 
ment to which he objects was intended to reter only 
to the harbors of the large lake towns, which are in 
considerable use,—Ep, ENG, NEws.] 
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Who Were the Founders of the American 
Society of Civil Engineers ? 
NEW YORK, Feb. 23, 1890. 
To THE EpIroR OF ENGINEERING NEWS: 


Sir—In your issue of Saturday, Feb. 22d, I notice, as 
elsewhere occasionally, that early membership in the 
society is not unfrequently regarded as an evidence of 
that early interest in the undertaking which would con- 
stitute the individual a founder. If this be correct, what 
should be the date and how determined, beyond which an 
individual, joining the society, should cease to be credited 
with the honors supposed to appertain to such, as in the 
face of visible obstacles and discouragements, yet volun- 
teer to enroll themselves as members of a “forlorn hope?’: 
The early unwritten history of the inception of this 
society will leave Jittle doubt as to who should be consid- 
ered as properly its founders; and in this connection a 
brief review of the then situation will not be without in- 
terest perhaps 

Previous to the year 1852 there had been several at’ 
elpts made to form a National Society of Civil Engi- 
neers, notably one by the large body of engineers engaged 
1¢ surveys of the Charleston & Cincinnati R. R., under 
Messrs. McNeill and Whistler in the year 1836, and again 
at Baltimore in 1839 by some of the most prominent engi- 
neers in the country, and again in Albany, N. Y., 1841, to 
e knownas the American Institute of Engineers. But 
these efforts at establishing a National Society scarcely 
survived the pangsof parturition, mainly through the less 
than lukewarm advocacy of unsuccessful candidates for 
their first honors. 


I 
th 
mi tl 


Inthe autumn of 1852, among the many engineers then 
in New York, was James Lauri 
to this country 


+, a Scotchman, who came 
in 1831-2, who earnestly advocated the 
necessity, and probable feasibility of the success of such 
a society, notwithstanding the failures which had attend 








Outgong 35 


Inc oming 


ed all previous 


attempts tothat end. The meetings of 
those with whom he communicated, were held in the ro 
in the Park Croton Aqueduct office, and resulted 


in the preparation of a paper published in the Herald ad 


tunda 


dressed to the civil engineers of the country, urging upon 
them the importance of forming such a society, and pro 
posing the assemblage of delegates favorable thereto ata 
day named, some six or eight weeks in advance. The 
paper was an official call signed by the secretary, and it 
supposed that the place assigned for the meeting, 
W, Craven, Chief Engineer of the 
Aqueduct. New York, was sufficient evidence that 
the undertaking was in respectable professional bands. 

he day arrived, Nov. 5, 1852, and with it from the en- 
tire county came no less than twelve engineers, whose 
names are on record in the society annals in the following 
wrder 


Julius W 


was 
being the office of A. 


(‘roton 


Adams. Edw. Gardner. Wim. H. Sidell. 


james Laurie. W.H. Talcott. 5.8. Post. 
Phos. A. Emmet. R. B. Gorsuch. A. W. Craven. 
J. W. Ayres. Wim. H. Morrell. Geo. S. Greene 


there would have been some indi 
viduals who, if unable to attend, would at least offer the 
right hand of fellowship so far as to give written assur 
ance that they were with us in heart, but there were none 
and we gravely proceeded to organize the society by 
constitution ard by- 


It was hoped that 


such, 
electing officers and adopting a 
laws 

Mr. Laurie was elected president, and Mr. Gorsuch an 
issistant in the Croton Aqueduct Office. was elected 
and custodian of the records. Mr. Laurie 
presented the draft of a constitutioh which he had pre- 


retary 
pared and which after discussion was adopted, section 
by section, and which was substantially the organic law 
t the society for many years, and until the restless spiri' 


of innovation and change peculiar to our people loaded it 
with amendments of questionable efficiency.as we now see 
it. The society was incorporated under the laws of this 
State, as the “American Society of Civil Engineers and 
Architects.” In March, 1868, the word architects 
legally dropped from the title. 

By a special resolution at the first organized meeting, 
and continued thereafter for a limited time, the merits of 
such non-resident engineers as might be nominated for 
membership were discussed, and if, after a vote being 
taken, they were elected, the Secretary was authorized 
to apprize them of the fact, when if their acceptance 
was received within a certain time named, they were de- 
clared members of the society’ Such was the method of 
adding to the membership until such a time as the repu- 
tation of the society brought applications for membership 
before them. 

We come now to the point we would call attention to; 
that no one could properly be considered a ‘‘founder” of 
the society, who, in view of the published call to engi. 
neers, had virtually declined, by neglecting either to wish 
us ““God-speed,” or to personally participate in the honors 
attending the leading of what was so generally regarded 
as a forlorn hope. 

Be it remembered that in these days recording. ofticers 
had not attained to the advanced point of declaring as 
present such as had declined to answer the call of the 
chair, even though they should subsequently through 
renewed solicitations be induced to join what appeared 
as a successful enterprise. These circumstances duly 
considered will, I think, leave small doubt in the minds 
of any one as to who were the individuals who founded 
and organized the American Society of Civil Engineers 


was 


[We are indebted to our correspondent for this 
arly history of the American Society of Civil En gi- 
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Proposed Plan for Brooklyn Bridge Terminals. 


neers, which must be interesting to all engineers. 
We will plead guilty to the charge made as tothe use 
of the word “founder.” But to many of us 1852 is so 
farremoved that membership in that year, the first 
of the Society, has been taken as equivalent to the 
status ofa charter member. The list of names here 
xiven will enable us to correct any after statements 


on this head.—Eb. ENG. Nrews.] 


The Brooklyn Bridge Terminal Question. 


KANSAS CITY, Mo., Jan. 26, 1890. 
To THE EprIroR OF ENGINEERING NEWS: 

Sir: Having a copy of ENGINEERING NEws of Jan. 11 as 
companion on a long railway journey, I became inter 
ested in the sketch of the proposed changes in terminals 
at the ends of the Brooklyn Bridge. ‘The dissatisfaction 
you express with the adopted plan seemed to me to be 
obviously just;and, having the time I then tried to reduce 
the problem to first principles, and herewith submit a 
sketch and comments on the same. 

As the business is now conducted, and will continue to 
be under theaccepted plan, one-third of the entire time 
of a train and crew is spent in loading and unloading and 
switching; that means that for six hours in each day each 
trainis in an unremunerative condition. At present the 
career of a train in port consists of unloading 25 to 40 sec- 
onds, switching 45 to 70 seconds, loading 40 to 50 seconds, 
or, With atrain that is precisely at the proper interval 
behind its predecessor, about 24 minutes, during which 
time it is both stopped and started three times. The 
proposed plan being merely a duplication of what now 
exists, trains might with good lick be dispatched with 60 


seconds’ headway; nothing more can be expected. The 
true requirements may be thus sketched: 

A. The ideal career of a train in port would be one stop, 
unloading and ioading to take place simultaneously, one 
start only; that is a career in port, equal to the time it 
takes to load a train, 45 seconds, plus the time taken to 
pass in and out of the train dock. To do this a train must 
load and unload at the same spot. 

B. If the trains arrive and depart from the same track, 
the distance common to both arrival and departure tracks 
must be reduced to a minimum—that is, the length of the 
train. 

C. The outgoing train must 
tracks. 

D. The main cable should do all switching in some not 
complicated manner. 

E. The arrangements of tracks must be simple, and fac- 
ing points avoided. 

F. As long as there are only two track ways across the 
bridge it is not safe to run trains with less than 25 sec. 
onds’ headway; about 309 ft. space between trains. If it 
be possible to unload and load simultaneously, and the 
time of a trainin port be brought to an even 60 seconds, 
then three train docks giving a running headway of 26 
seconds would provide for the maximum capacity of the 
bridge. 

G. Holding on to cables on curves is not admissible, as 
introducing wear on rope; requiring remodeling of pres 
ent equipment, constant petty small repairs, delays and 
danger. : 

H. Mechanical control of starting trains to be concen- 
trated and interlocked with signals and switches. 

I. Platforms to be open at ends and connected with 
street grade by inclines as well as steps. 

The arrangements sketched herewith embody all the 
above requirements, 

The incoming trains drop the cable at the place marked 


never foul the arriva) 


no * 
o @ 


= 
a 
- 
-_-- 





“Let go,” the track there being raised sufticiently to give 


a gravity power to enter docks Nos. 1, 20r3. The train is 


brought to rest on the levelin the customary manner. Im- 
mediately on being brought to rest, the *‘outward” plat- 


form side door and the west end door are opened; 10 sec- 
onds later the “inward © platform door and the east end 
door are opened, and 45 to 50 seconds later 
onds in all-the train is ready to return. 

The train is started by means of the dummy trucks 
which travel only to the east end of the platforms and 
back. They are moved by means of short cables attached 
to the dummy trucks passing round three drums, which 
can each be thrown in or out of gear with the pulley round 
which the main cable passes. The dummies are weighted 
to return to their stations at the west end of platforms as 
soon as they have done their work of starting the train. 
or are thrown out of gear. The train itself, after passing 
bevond the east end of the platforms, comes under the 
influence of gravity, is controlled by brakes and the grips 
take the ropes in transit while at full speed on straight 
track at the place marked “Take rope.” 
trains pass under arrival tracks. 

To avoid facing points three sets of rails should be laid 
in each track across the bridge and approaches, and the 
trains be set up, one-third with the grip in the centre, one 
third having the grip six inches north, and one-third hav- 
ing the grip six inches south of the centre line of cars, and 
the styles of car run alternately. 

Each passenger platform is open at the west end, con. 
trolled by woven wire barriers easily carried away by a 
crowd in case of panic. 

The delivery of passengers is made 300 ft. nearer their 
objective (Broadway) than in the adopted plan, and at a 
point where there is a large area of public property to 


or 55 to 60 sec- 
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disperse over. Nothing could be worse than the existing 
entrance and exit, flanked as it is on all sides by heavily 
traveled roadways. 

It would be desirable, if room could be obtained, either 
on the street or on public park, for inclined approaches 
both north and south; aramp six feet wide will permit 
the passage of a crowd at least three times as great as 
steps the same width. These ramps would be 200 ft. long. 

The changes necessary to carry out the aboye plan need 
not wait the slow process of condemning additional lands; 
pending such proceedings the north and south platforms 
could overhang the roadways. 

If any trainis delayed by any cause from departing 
promptly, the incoming train to take its place need not. 
in waiting, block the arrival of the other trains; nor does 
the delayed train interfere with the departure of the 
other trains. 

The effect of these changes would be: Ist, to increase 
fourfold the power to receive and dispatch trains; 2d, the 
earning power of each train and crew would be increased 
in the proportion of 8 to 6; 3d, the whole cost of switching 
would be abolished; 4th, the control of terminal opera- 
tions would be simplified, concentrated in one man, and 
rendered safer and more uniform in operation; 5th, the 
public would be immensely benefited in increased ac- 
commodations and comfort, andin being landed nearer 
their destination. ARTHUR J. MASON, 

C. E., Mem. Am. 8. C. E. 

{Almost anything would be better than what is 
or than what is proposed. In that respect we can 
indorse our correspondent’s proposals. But there 
are several very serious difficulties in them which 
we will not discuss now, the most salient of which is 
that it isnot even reasonably safe torun trains at less 
than twice the interval of time wbich he proposes, or 
50 seconds, and even that is something which should 
not be attempted. The only safe way of increasing 
the bridge facilities is to increase the length and 
not the frequency of trains. The time interval is 
already as short as it should be.—Ep. ENG. NEws.|} 


The Peoria & Pekin Union Bridge Failure. 


Peorra, Tl., March 1, 1890 
To THE EDITOR OF ENGINEERING NEWS: 

Sir: In your issue of Feb. 22 you have an error in stat 
ing the deflections observed in tests of the railroad bridge 
at Bridge Junction, you having used the abbreviation 
‘ ins.” after the figures. I used the usual leveling nota- 
tion 0.12 and 0.06, ete., referring to the ordinary rod; 
therefore the readings are in decimals of a foot. This is 
of little importance, except that the bridge would appear 
to have very little camber and to be impossib/y stiff (to 
any one who should be interested enough to read the 
article.) R. R. BOURLAND 

Boston, Feb, 25, 1890. 


To THE EpIroR OF ENGINEERING NEws. 

Sir: The failure of the Peoria and Pekin Union Bridge 
is described in your issue of Feb. 22 in a letter from Mr. 
R. R. BOURLAND, which is accompanied by a view of the 
wreck from a photograph and a diagram of the strains and 
sizes. The condition of the wreck as described and shown 
strongly indicates that the disaster resulted from the fail- 
ure of one of the floor beams near the pier. If the floor 
beam consisted of four pieces 74x12 ins., as is stated near 
the centre of the diagram, that would account entirely 
ior the failure; in fact it seems surprising that it did not 
fail before under the heavy rolling stock mentioned. 
some of the data fordetermining the strains accurately 
are lacking, but with the 86-ton consolidation engine the 
extreme fibre strain on the floor beam was prebably as 
much as 3,000 lbs. per sq. in., so that the factor of safety 
was perhaps as low as two. 

Mr. BouRLAND says that since the disaster the remain 
ing five spans have been tested by measuring the deflec- 
tion under heavy loads, and that they showed full re 
covery after the loads passed off; but such tests give no 
indication of the strength of the floor beam: and if my 
diagnosis proves to be correct, this case will show again 
the danger there is in relying merely upon the deflection 
test under a heavy load. ALBERT H. HOWLAND 

{In another note Mr. HowLAND points out the 
ambiguity in the diagram published, in which halt 
the floor-beams appear to be of wood and the other 
half of iron, and states that if the beams were all of 
iron his diagnosis of the cause of failure would not 
apply. From the data sent us we conclude that the 
original bridge had the wooden floor beams above 
described, but we are quite certain that all these 
were replaced with the iron beams shown, when the 
bridge was rebuilt. If for any reason ar.y of these 
wooden beams were left in the structure, which 
seeins most unlikely, it would have been a very 
probable cause of the failure.—Ep. ENG. News.] 


CANTON, O., Feb, 24, 1890. 
To THE Ep!ItTorR OF ENGINEERING NEWS: 
Sir: If the cause of wreck of bridge on P. & P. U. Ry., 
at Peoria, Dl., is not definitely traceable to some other 
cause, it will be well to investigate the probability of two 


end panels of lower chord being buckled by engines work- 
ing or brakes set. 

It seems quite probable that the engine was working, 
buckled the end panels of lower chord at the rear of en- 
gine and pulled the end of trusses ahead of engine off the 
pier J. W. PEARL. 

(The idea suggested by our correspondent is quite 
a novel one, and is certainly deserving of examina- 
tion. By reference to the engravings in our issue 
of Feb, 22, it will be seen that the failure seems to 
have occurred in the end panel, or possibly the one 
next adjoining, and to have taken place when the 
front of the engine was just about over this panel. 
If at this point the train were moving with a con- 
siderable velocity, and the engine brakes were sud- 
denly applied, there would be a tendency to 
buckle the end panel which might be quite consider- 
able, provided the opposite end of the truss were 
the “expansion end.” But the evidence is that 
the train was moving very slowly when the failure 
occurred, andit is not stated that brakes were 
applied. 

Mr. Pearl's hypothesis, however, suggests another, 
which, should it prove true, is worth the careful at- 
tention of every bridge engineer. Suppose that at 
the time the failure took place the engine was pull- 
ing heavily at the long train behind it with a force 
which it is possible may have been as great as 40,000 
lbs.: suppose the opposite end of the truss rested on 
an expansion plate, then the pull of the locomotive 
was transmitted to the bridge abutments through 
the lower chords of the bridge. The end panel of 
this lower chord, if we are rightly informed, was but 
half as heavy as that in the original bridge. It con- 
sisted of two bars, each with a cross-section of 5 > 

ins., making a total area of metal in the two 
trusses of 10 sq. ins, to sustain the strains from the 
live and dead load of the bridge and the strain due 
to the traction of the engine. Whether this load was 
an excessive one cannoi, of course, be stated from 
the data at hand; but the point which seems worth 
special attention is the very considerable strain 
which may come on the end panels of bottom chords 
through the traction of the engine. 

Of course, if all these members have been hauled 
up from the bed of the river sound and unbroken, 
the above theory of the failure of the bridge falls to 
the ground. It would be interesting to know 
whether every piece of the iron work, pins, floor 
hangers and all, has been hunted up and found to 
be unbroken. If so, the puzzle as to what caused 
the smash seems a difficult one.—Ep. ENG. News. | 


The Colorado Canon Railroad Survey. 


The Denver Republicon of Feb, 16 contains a let 
ter from ROBERT STANTON, C. E., now, as our readers 
know, in charge of a railroad survey through the 
Grand Cafion of the Colorado. The letter is dated 
“Fifteen miles below mouth of Little Colorado 
River,” Jan, 22. Mr. STANTON left Lee’s Ferry on 
Dec, 28, and first tested his new boats in running the 
rapid at the head of Marble Canon: though each 
hoat was loaded with 3,100 to 3,200 Ibs., including 
men, they danced over the waves and through the 
breakers of this 1'¢ miles of rapid *talmost as lightly 
as swans,” 

On the following Tuesday they reached the spot 
where President FRANK M. Brown lost his life on 
July 10, 1889; and Mr. STANTON says that “it is not 
surprising that the silent surroundings and the in. 
scription cut on the side of the cafon should cause 
some little feeling of depression in the party.” But 
instead of the roaring torrent of last July, they 
found the water 9 ft. lower and almost as quiet as a 
lake. They also found, however, in going through 
it with the boats, that there was the same current, 
without waves, the same eddy, and the same whirl 
pool, 

The only accident occurred on Jan. 1, when the 
photographer, Mr. F, A. Nevins, slipped and fell 
about 22 ft. down onto a sand beach below him. 
Mr. NEVINS broke one of the small bones of his 
ankle; and after having been made as comfort 
able as possible and having the break bandaged, he 
was taken in a boat down the cafon a few miles to 
a side cafion that led to the Lee’s Ferry road. 

Mr. STANTON himself found his way out to the top 
of the side cation and walked 35 miles back to Lee’s 
Ferry fora wagon. He ordered the wagon to come 
to the top of the cafion, but the tug-of-war came in 
getting Mr. NEvINs from the river to the mesa 


1,700 ft. above. Eight men, working nearly all day 
tinally succeeded in carrying Mr. NrvINS up the 
four miles of canon, though the last half mile was 
up a loose rock slide lying at an angle of forty-five 
degrees. In several places the stretcher had to 
hang by ropes from above, while the men slid hina 
along a sloping cliff too steep to stand upon; and in 
other places the wounded man had to be hoisted by 
ropes over perpendicular rocks 10 to 15 ft. high. 
When the party finally reached the top, about 
tp. M.,the wagon had not yet arrived, and they 
passed that night in a snowstorm without blankets, 
and no wood for a fire excepting small grease-wood 
brush. 

The journey was continued, and on Jan. 13 the 
party reached Point Retreat, where Mr. STANTON 
and his party left the river six months ago. They 
found their supplies, blankets, ete., that they bad 
cached in a marble eave, all in good condition, and 
they made up for the provisions used in the tive day: 
delay caused by Mr. NEVIN’s accident. 

This double trip throngh the Marble Cafion has 
satisfied Mr. STANTON that in low-water stage the 
rapids are much shorter and the waves much 
smaller; in rapids formed by ledges and rock, what 
was a sloping rapid becomes a single fall with a 
short rapid below; and, consequently, at low water, 
seems the best time for running this eafon. From 
the head of the Colorado River to the point where 
the letter is. dated is 290 miles, and in this length 
Mr. STANTON counted just 200 considerable rapids 

From Point Retreat down to the mouth of the 
Little Colorado River, 40 miles, the canon is more 
heautiful and interesting than at any point yet seen. 
At Point Retreat the marble walls rise up 500 ff 
perpendicular from the water's edge, while the sand 
stone above benches back in slopes and cliffs to 2,500 
ft. high. Just above this point the cafion is narrow 
est, with 300 ft. between walls, and the river some 
times only 60 ft. wide. The marble rises until it 
stands in cliffs 700 to 800 ft. high, colored with ali the 
tints of the rainbow, but mostly shades of red. 

Ten miles below Point tetreat were discovered 
the remains of PETER M. HANSBROUGH,. one of the 
boatmen drowned on our trip last summer. His re 
mains were easily recognized from the clothing and 
shoes that were still on them. ‘The next morning,” 
says Mr. STANTON, “we buried them under an over 
hanging cliff. The burial service was brief and sim 
ple. We stood around the grave with uncovered 
heads while one short prayer was offered, not only 
for the dead, but for the living, that we might be 
spared his fate, and we left him with a shaft of pure 
marble as his headstone, 700 ft. high, with his name 
cut upon the base, and in honor of his memory we 
named a magnificent point opposite Point Hans 
brough.” 


From Point Hansbrough to the Little Colorado 
the canon widens out, the marble benches retreat 
new strata of limestone, quartzite and sandstone 
come up from the river, and the d¢bris forms a talus 
equal to a mountain slope. Here the bottoms widen 
into little farms covered witb wvreen grass and 
yroves of mesquite, making a most charming ame 
heautiful summer picture in strong contrast with 
the dismal narrow cafions above, 

The end of Marble Canon at the mouth of the 
Little Colorado was reached on Jan. 20, and the 
party slept that night in the Grand Caton The 
tirst section of the Grand Canon, from the Littl 
Colorado to the beginning of the Granite gorge, some 
eizhteen miles in distance, is one of the interesting 
and curious sections of this part of Arizona. 

The whole section seems to have been upturned 
tumbled over and mixed up in every imaginable 
shape. some of the oldest and newest formations 
standing side by side. showing most gorgeous color 
ing of mineralized matter, from dark purple and 
vreen to bricht red and vellow The river runs 
through quite a wide valley: with bottom lands and 
groves of mesquite. The top walls of the cafon art 
miles and miles apart: and hills and knobs, with pin 
nacles and spires, rise up between the river and the 
walls beyond, these being separated by deep washes 
and gulches, running in every direction. A few 
miles below begins the Great Granite gorge, the 
mysterious and dark canon of this noted river. ‘We 
start down into its depths to-morrow,” concludes 
Mr. STANTON, and our readers will certainly wish 
him a continuance of the comparatively good fortune 
that has so far accompanied him on this most ad 
venturous of railway surveys. 
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A New Draughtsman’s Protractor. 


\ novel protractor for draughtsmen has just been 
put onto the market by Darling, Brown & Sharpe. 
the well-known manufacturers of U. S. standard 
rules, ete., of Providence, R. Land is herewith illus 
trated. 


his protractor is made from ,}, in. steel, and hasa 


blade S!. ins. long. The graduations read to single 
degrees and the vernier to two minutes. It is to be 
ised with a T-square or a straight edge, but can be 
juickly and accurately set to any desired angle. For 
ery tine work a lever is provided as advantageous 
n fine setting. As the protractor is alike on both 


faces and has no projections of any kind, it can be 





Wicca” 


— — nee 


A Draughtsman’s Protractor. 


ised on either edge of the blade or with either side 


it 
} 


(his latter quality makes it particularly conveni 
it in dividing circles, transferring angles, drawing 
blique lines at right angles to each other, or in lay- 
ug off givenangles each side of a vertieal or hori- 
mital line, without changing the setting. The price 


“oo, or in a morocco Case, Si.40. 


Expansive Working of Steam in Locomo- 
tives. 


\t a recent meeting in London, Enyland, of the 
lunior Engineering Society a paper was read by Mr. 
Davin Joy, Vice-President, on ‘*The Introduction of 
ttxpansive Working in Locomotives by John Gray's 
Kxpansive Motion.” The author described this gear 
is being of considerable interest, as it was the 
pioneer of all variable expansive valve gears, ard 
proceeded tirst to review those reversing gears of 
prominence which had progressively led up to its 
invention. In ik82the Murdoch valves on the en. 
wittes of the Liverpool & Manchester Ry. were first 
worked by one eccentric loose on the shaft and with 
istop for backward or forward running, and with 
and gear for reversing,the eccentric-rod being lifted 

tof action. ‘This method was followed by the em. 
ployinent of two eccentrics and hand levers. The 
louble eccentric gab reversing gear was brought 
ut by Stephenson about 1838, the subsequent sim- 
plifving modifications which were made leading to its 
seneral adoption. fn 18389 Gray's variable expansive 

ar wasintroduced and applied to the “Cyclops,” an 
engine of the Liverpool & Manchester Ry. The gear 
maintained constant lead, and the cut-off could be 
varied from 82 to 46 percent. A saving of fuel of 12 
per cent. was effected in comparison with the per 
rrmances of the best engines on the line. Buddi 
unis gear of 1840 the author considered to be prob 
ily the simplest form of the gab gear proper, and 
was distinguished as being the precursor of the link 
wear. About is41 Stephenson's striking modification 
vf the gab gear was applied to the ‘* Princess of 


Wales,” an engine of the York & North Midland 
line. This gear was a very significant suggestion of 
the link reversing gear, the invention of which is 
credited to Howe. of Stephenson's, its speedy adop 
tion being the natural consequence of its great sim- 
plicity. But though satisfactory in its general re- 
sults, it came far from giving a perfect steam dis- 
tribution for both ends of the cylinder. Many 
attempts were now being made to produce a 
variable expansive gear, Cabry, of York; Williams, 
of Neweastie: Fenton, of Leeds; Dodds, of Rother- 
ham, among others, devoting their attention to its 
study. Inthe antumn of 1846 the Gray gear again 
came to the front by its application to the engines 
of the London & Brighton Ry., which were intended 
to eclipse all others then running. The author gave 
a detailed description of the gear, and referred to 
its originality as shown by the travel of the valve 
being almost doubled, and the lap and lead consid- 
erably increased, as compared with previous prac- 
tice. It vielded favorable results, but there was, 
however, closely succeeding and contrasting with 
this invention that of the link expansion gear, one 
of the most simple and efficient mechanical arrange 
ments ever designed, The Gray gear being compli 
cated, althongh securing a more perfect steam dis- 
tribution than the link gear, was soon abandoned, 
the latter, through the simplicity of its construction 
and the general good results obtained, proving itself 
tobe the one most meriting acceptance.— Lugineecr- 
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Mussey’s ‘‘Safety Pilot." 


The critical judgment of our esteemed contem- 
porary, the highly Scientific -lmerican, selects the 
accompanying cut and description as part of the 
learned food which it lays before its readers in a 
recent issue. Our readers will, we are sure, find 
pleasure, if not profit, in studying it, as a fresh evi- 
dence of our national aptitude for invention and for 
conducting scientific journals. We take the liberty 
of appropriating the Scientific Americans own de- 
scription of the device. We cannot improve on it : 

A SAFETY PILOT FOR RAILWAY TRAINS. 

An apparatus to be attached to and propelled in front 
of a railway train, to serve asa collapsable cushioning 
butfer and remove the shock to the train in case of a 
collision, permitting the train to be brought to a stand- 
still without being injured or derailed, is illustrated here- 
with, and has been patented by Mr. NORMAN 8S. MUSSEY, 
of 45 Wall St... New York. The apparatus consists of a 
s ties of air chambers connected to telescope together and 
permit the air to be gradually driven out, and mounted 
on a suitable rolling support, which may be held near to, 
or removed some distance in advance of, the train by the 
folding or unfolding of the telescoping sections. Fig. 1 is 
® horizontal section, and Fig. 2 a vertical longitudinal 
section of the extended telescoping portions, Fig. 3 being 
a sectional view at the meeting point of these portions, 
and Fig. 4a perspective view of the invention applied to 
a locomotive, and in folded position The rear air 
chamber is attached to the front of the locomotive in any 
suitable manner. 

Chis chamber is connected by a coupling bar with a 
rolling support adapted to run on the tracks in front of 
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Mussey’s ‘Safety Pilot for Rail 


the locomotive, the bar having a head at one end movable 
in the central air chamber, and being held from being 
pulled out of such chamber by a flange at its forward end. 
The bar has an oval head at its forward end, to turn ina 
socket secured in an upright on the front of the rolling 
supports. Any desired number of air chambers may be 
employed, five being here shown, and preferably of a 
length of about 5ft. each, so that when drawn out they 
will extend some distance in front of the train. The 
chambers are of diminishing diameters, trom about 2 ft. 
for the largest one, by means of which a gradually in- 
creasing resistance is afforded when the telescoping sec- 
tions are forced together in the manner contemplated by 
a collision, Thescale of resistance in all the air chambers 
is regulated by means of holes irregularly located in their 
rear ends, and in order that the chambers may serve as 
perfect air cushions, each one is titted into the succeeding 
one to form an air-tight piston. The rolling support has a 
projecting piece, to the sides of which are secured the 
rear air chambers of a second double series of telescoping 
air chainbers, bars in the two front chambers being con- 
nected at their outer ends to lugs on a cone adapted to fit 
into a recess in the projecting piece on the rolling support. 
In order to move the air chambers into extended position, 
means are provided by which this may be effected from 
the locomotive. 


way Trains.” 





We cheerfully give to Mr. Mussry, of 45 Wall 
street, New York, this free advertisement of bis ad- 
mirable device, and in order to make its merits still 
clearer let us show how moderate a pressure is re- 
quired for the effective working of the apparatus. 
We will take a pair of trains moving at 40 miles per 
hour, and weighing 500 tons. There will be 56,800,000 
ft.-lbs. of energy stored in those trains, and in order 
to annihilate this energy and bring the trains to 
rest within the given distance of some 40 ft. by a 
resistance beginning at zero and gradually increas- 
ing to w, we have by a simple calculation 
56,800,000 ft. Ibs. x 2 

10 ft. 
a final pressure, being 3,170 lbs. per sq. in. on the 
end of the final 2 ft. chamber. 

It is so simple a matter to generate a pressure of 
this magnitude during the two-thirds of a second 
which each train would require to come to rest from 
10 miles per hour within the given distance of 40 ft., 
and to hold the pressure after it is generated, that 
we need not dwell on many other serious objections 
which might be raised to this excellent device. 


2,840,000 Ibs., or 1,420 tons, as 


RAILWAYS. 
EAST OF CHICACO. Existing Roads. 

Pennsyleania.-The official record of the transporta 
tion lines owned and operated by and associated in inter- 
est with this company for the year ending Dec. 31, 1889, 
shows an aggregate of 7,663 74 miles of railway and 
12,855.10 miles of track. The increase during the year of 
1889 being 82.52 miles of railway and 344.79 miles of track. 
The increased trackage is divided as follows: first track, 
82.02 miles; second, third, and fourth track, 38.92 miles; 
company’s sidings, 203.13 miles, and private sidiags, 20.22 
miles. Of the 82.52 miles of first track laid during the 
year, 14.67 miles were laid on the lines west of 
Pittsburg and Erie, and 67.85 on the lines east 
of Pittsburg and_ Erie. It is announced _ that 
this company has put a= party of engineers in 
the field to survey a line of railway from Reading, Pa., to 
Harrisburg, Pa., closely paralleling the Lebanon Valley 
branch of the Philadelphia & Reading R. R. It is also 
stated that surveys will soon be made fora line to run 
parallel to the East Pennsylvania division of the Phila- 
delphia & Reading R. R., from Reading to Allentown. 
It is stated that a company has been formed in the interest 
of the Pennsylvania RK. R. Co. to build a railway from 
Greensborough, Md., to Federalsburg, Md., 22 miles. 

Michigan Central.—This company is considering 
building an extension from Oxford to Flushing, Mich. 

Chicago & West Michigan.— Surveys have just been 
completed for a line to run from Hart to Pentwater, 
Mich, 


Delaware, Lackawanna & Western,—Surveys have 








been made for an extension of the Passaic & Delaware 
Division of this road west to a connection with the re 
cently completed Rockaway Valley R. R., at Peapack, N. 
J., a distance of about 5 miles. 

Philadelphia & Reading.—The line from Winslow 
Junction to Cape May, N. J., is rapidly nearing comple 
tion. A large force of hands is now at work grading and 
bridge building. 

Lehigh Valley.— All the arrangements have now been 
completed for the early commencement of construction 
upon the Buffalo & Geneva R. RR. This road is to conneci 
with the Lehigh Valiey R. R. a short distance east of the 
Buffalo city line, and run east in an almost direct line to 
Geneva, N. Y., a distance of 98 miles. About four miles 
of the line from Buffalo east are under construction 
and bids are now asked for the construction of the remain- 
ing 9% milesto Geneva. The line is only about 10 per 
cent. longer than an air line, with a maximum 
curve of 3 deg., and a maximum grade of 21 ft. 
per mile. At Geneva the road connects with a line which 
has just been surveyed along the east shore of Seneca 
Lake to Van Ettenville, N. Y., a distance of 57 miles. 
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This line, as well as the Buffalo & Geneva R. R., will be 
double track the entire distance. On the Buffalo & 
Geneva line there will be 2 under and 10 over-grade cross- 
ings of the tracks of the New York Central & Hudson 
tiver and the New York, Lake Erie & Western railways, 
and one grade crossing of the tracks of the Buffalo, Roch. 





' 
é 
k 
: 


vn eh 





| 
iq 


ore 





ead 


LT eee 


i NE, 


March 8, 1896. 





ENGINEERING NEWS 








ester & Pittsburg R. R. The crossing of the Gennesee 
Valley by the Geneva & Van Ettenville line will be ef 
fected by she construction of anembankment and viaduct 
about 40 ft. high and 3,500 ft. long. The completion 
of these two lines will give the Lehigh Valley R. R. of 
Pennsylvania an outlet from the Wyoming Valley coal 
fields to Buffalo, N. Y., over a line of itsown. The com 
pany now obtains an entrance to Buffalo by a tratftic 
arrangement with the New York, Lake Erie & Western 
R. R. This agreement expires in the Spring of 1892, and 
it is expected to have the new line completed by that 
time. A good general idea of the location of the line is 
given by the appended cut. Further reference is made to 
this enterprise in our editorial pages. The Chief Engineer 
of the Buffalo & Geneva Ry.is Mr. Paul 8S. King. The 
Engineer’s headquarters for this division will be at Buf 
falo. 

Concord & Montreal.—A press dispatch says that the 
line of the proposed Franklin & Tilton R. R. has been 
located, and that work will commencein a few weeks, 
with the probability that the road will be completed this 
season. The road will branch from the Northern R. R. 
about a mile below Franklin Village Station, crossing 
the Merrimac and Winnepsaukee rivers, and running 
through Franklin Falls to Tilton, N.H., a distance of 
four miles. The cost of the road will be about $250,000. It 
is being built and will be jointly operated by the Boston 
& Maine and the Concord & Montreal railroads 

New York & Greenwood Lake It seems quite cer 
tain that a branch of this road will be built to “aldwell, 
N. J., during the coming season. The Caldwell Land and 
Improvement Co. have raised a large sum, and will build 
a line from Cedar Grove via Verona to Caldwell, about 
six miles, and lease the road tothe New York & Green 
wood Lake Co. when completed. It is desired, however. 
if sufficient funds can be raised, to build by a much short 
er route over the abandoned grade of the New Jersey 
Midland Ry. The difficult feature of this route is a tun- 
nel about 2,000 ft. in length through trap rock. If this can 
be built at a reasonable tigure, the short route will doubt- 
less be adopted. 

Wellsville, Coudersport & Pine Creek The otHcers 
of this road are: John McEwin, President; E. J. Far 
num, Vice-President; H. K. App, Secretary, and H.N. 
Lewis, Treasurer. The contracts for building the road 
have been let as noted in our last issue. 

Pennsylvania.—The annual report of this company 
for the last fiscal year shows the fol'!owing results from 
operations as compared with the previous year: 


18389. 1888. 
.$122,917,337 $116,509: 
83,811,127 80,737,335 


Gross earnings. 
Operating expenses 





Net earnings. 39, 106,209 35,771,957 

Pittsburg & Western.—Surveys are being made fora 
branch into the Beaver Valley. The road will run from 
Zelienople, Pa., down Conoguenessing Creek to a point 
near Beaver River, which will be crossed by a steel bridge, 
and thence down the river to Beaver Falls, New Brighton 
and Rochester. It is stated thnt the Baltimore & Ohio 
R. R. will build a line from Bellair, O., to connect with 
the line at Beaver, and thus give the road a connection 
with Ohio River points. 

tiegheny & Kinzua.-W. B. Parsons, of 35 Broad- 
way, New York City, Chief Engineer, writes us that this 
company will build about 30 miles of branches in New 
York and Pennsylvania. The work is heavy; maximum 
grade, 185 ft. per mile, Compensated; maximum curve, 
1k*, The principal business will be lumber and bark. Ten 
miles of the surveys have been completed, and the con 
tracts for construction will be awarded in about a week. 

Projects and S urveys. 

Pittsburg, Cannoushburg & State Line. We have 
received the following information from A. B. Paul, of 
Pittsburg, Pa.: 

Surveys are now in progress on this road under the di 
rection of Chief Engineer R. L. McCully, of Pittsburg. The 
road is projected to run from Pittsburg, Pa, via Can 
nonsburg, Pa., and Wellsburg, W. Va., to Wheeling, W. 
Va.a distance of 63 miles. The route is through the rich 
est portions of Allegheny and Washington counties, 
Pennsylvania, and Brooke and Ohio counties, West Vir 
vinia,and taps the centre of the gas and oil fields of 
Washington County. <A large traffic in coal, building 
stone and general merchandise is expected About one- 
half of the right of way has been secured and local aid to 
the amount of $25,000 obtained. The bonds of the com- 
pany will be placed on sale as soon as the preliminary ar 
rangements can be made. 


Saddle River Valley —A press dispatch says: Resi- 
dents of Saddle River Valley, in the western part of Ber 
yen Co., N. J., have appointed a committee of five, with 
Surrogate Pell as chairman, to secure subscribers to the 
stock of a new railroad, 15 miles long, to be built through 
that valley as a feeder of the New York, Susquehanna & 
Western RR It is said {hat the Susquehanna Co, will 
furnish the rolling stock and guarantee the interest on 
the bonds, 

Teronto Belt.—A company has been incorporated with 
a capital of $1,000,000 to build a belt: line transfer railway 
around the city of Toronto, Ont. 
18 or 20 miles long. 


The road will be about 
The tracks of the Grand Trank Ry. 
will be used for a portion cf the distance, only about 12 
miles of new road being built. 

Montpelier & Chicago.— Ineorporated in Indiana to 
build a line of railway from the east line of she State in 
the township of Richmond, Steuben County, to the west 


line of the State, near Hammond, Ind., a distance of about 
150 miles. Among the incorporators are: W. 8. Soone, 
Joseph Baldwin, J. G. Cameron. David Stauffer Address 
David Stauffer, Montpelier. 0. 

Rhode Island & Western. This company proposes to 
build a railway from Providence, R. L, to Springfield, 
Mass., where a connection will be made with the Central. 
New England & Western R. R. and the Poughkeepsie 
bridge. It is announced that a committee has been ap 
pointed to inake the necessary arrangements for securing 
a charter and carrying out the preliminary work looking 
forward to the early commencement of construction. 

Berrien Springs Belt.—This company proposes to 
build a belt line railway around Berrien Springs, Mich. 
The officers are: John Bell, President; G. B. Tatman, 
Vice-President: S. A. Baily. Secretary, and 1. W.. Conkey- 
Treasurer. 

Hocking & Western. Chartered in Ohio to build a 
railway from London, 0., to a connection with the Kana 
wha & Ohio R. R. at Athens, O..a distance of % miles. 
\n extension northwest is also contemplated. It is ex 
pected that the road will he completed within 18 months. 
The officers of the company are: President, H. B. Cramer, 
New York City; Vice-President, Geo. R. Carr, Columbus, 
.; Treasurer, John A. Bagley, New York City; Seere 
tary, O. D. Knabenshue, Columbus, and Chief Engineer, 
W. H, Jennings, Columbus. 

Sault Ste. Marie & Hudson Bay \ petition, signed 
hy 150 members of the Canadian House of Commons ask 
ing government aid for this enterprise, has been present 
ed to Sir John Macdonald. 

Kettle Creek. 
data concerning this enterprise: 

The road is projected to run from Westport, Pa., to 
Trout Run, Pa., a distance of 14 miles along the valley of 
Kettle Creek. The surveys have been completed and 
right of way secured. The work will be generally light 
The principal business will be in the transportation of 
coal, timber, and bark. It is expected to let contracts for 


the construction of the line about April 1. Edgar Mun 
son, of Williamsport, Pa.. is President 


Vewjsoundland,—The Colonial Secretary has adver- 
tised for bids for the construction of a narrow gauge rail 
way from Placentia Junction to Hall's Bay, Newfound- 
land, a distance of 260 miles. R. Bond, Celonial Secre 
tary, St. Johns, Newfoundland. 


\ correspondent sends us the following 


SOUTHERN. Existing Roads 


Marietta & North Georgia.— Work is making good 
progress on this road, and the company expects to have 
the division from Knoxville, Tenn., to Marietta, Ga.; 
completed by July 1, according to contract. It is an 
nounced that as soon as this division is completed that 
work will commence on the division from Marietta to 
Atlanta, Ga., and the entire line from Knoxville to At- 
lanta will be completed by Jan. 1, 1891. 

Columbus Sonthern,—It is now expected that this 
road will be completed to Albany, Ga., by March13. The 
grading is now completed, and only 15 miles of track re 
main to be laid, and work is making good progress on 
this. 

itlantic Coast.—A bill is before the Virginia Legisla- 
ture authorizing the consolidation of the Alexandria & 
Fredericksburg, the Richmond, Fredericksburg & Poto- 
mac, the Richmond & Petersburg, the Farmville & Pow 
hatan, the Petersburg, the Meherrin Valley, and the Wil 
mington & Weldon railway companies, into one corporate 
organization with the above name. 

Central R. RR. of Georgia.—I\t is reported that the 
Perry Branch of the Southwestern Division is to be ex 
tended from Perry toa connection with the Savannah & 
Western R.R. 

Norjolk & Western.—<A large number of contractors 
ire bidding onthe proposed extension to Ironton, O. It 
is expected that the contract will be let inabout a week. 
The work is generally light but difficult of access. Oper 
ations are to begin as soon as the contracts are awarded, 
and it is expected to have the line completed in about 18 
months. The heaviest work on the line will be a 
3.100 ft. tunnel, 

Seaboard Air Line.—Fourteen miles of the Georgia, 
Carolina & Northern R. R., from Chester, 8, C., to Broad 
River, have been opened for trattic. The line is practically 
completed to the Savannah River. Work will soon be 
gin on the 110-mile division from the Savannah River to 

Atlanta, Ga 

Georgia Pacisie.—About 13 miles of track have been 
laid on the branch from Itta Bena, Miss., north, and 
work is rapidly progressing. The surveys for the branch 
from Itta Bena south to Yazoo City, Miss... are nearly 
completed, 

Louisville Southern.—The entire 95 miles of the 
Richmond, Nicholasville, Irvine & Beatty ville R. R. have 
been put under contract, and work is in progress \bout 
30 miles of grading from Nicholasville to a point bevond 
Richmond, Ky., is done. The contractors are: Howan, 
McFadden & Cassidy, 16 miles, from Nicholasville to Ver 


sailles, and PD. Shanahan & Co.of Louisville, Ky., for the 
remaining 79 miles, 
tlabama Midland. —This road has now been com 


pleted from Bainbridge, Ga , to Montgomery, Ala. 


Pittsburg & Atlanta —It is stated that arrangements 
have assumed such a form as to ensure the construc 


, . . . - 
tion of arailway from Pittsburg, Pa., to Atlanta, Ga., a 


distance of about 650 miles. The system is divided into 
i divisions. The first is from Pittsbure. Pa., to Glasgow 
Va.. 272 miles. and on this construction is stated to be in 
progress. The second division runs from Glasgow, Va. 
to the North Carolina State line, and will be puilt’ by the 
Bedford & James River R. R. Co. The third division is 
from the Virginia State line to the Georgia State line, and 
the fourth comprises that portion of the line in Georgia 

Georgia Southern & Flovida It is expected to have 
the Macon & Birmingham R. R. compieted from Macon 
to La Grange, Ga., 75 miles, by Aug. 1. The grading has 
now been completed from Macon to Woodbury, and work 
is in progress on the division from Woodbury to La 
(irange. The division from Macon to Woodbury will be 
puc mm operation as soon as possible. 

Cupe Fear & Vadkin talley.—The grading on the 
extension from Millboro to Ramseur, N. C., has been 
completed, and the laborers transferred to the extension 
from Mt. Airy, N. C., north. 

Louisville & Nashville. Work has been commenced, 
changing the gauge of the Anniston & Cincinnati and An 
niston & Atlantic railways. It is stated that the latter will 
he extended from Svlacanga to Lonaview, Ala... during 
the present season. 

Projects and Surveys. 

Rutledge & Julien, An agreement has been entered 
into hetween this company and the Alabama Midland 
R. R. Co by which the latter agrees to equip and operate 
the former company’s road when completed. The road is 
projected to run from Julien on the Alabama Midland 
Rn. R. to Rutledge, Ala... a distance of 3 miles. It is ex 
pected that work will commence at an early date, andthe 
line be pushed rapidly to completion. The work will be 


quite inexpensive B \. Walker, of Rutledge, is Presi- 
dent 
Piedmont Southern his company, whose incorpora 


tion was noted in our last issue, proposes to construct a 
railway from Gadsden, Ala., to Piedmont, and thence 
south to Edwardsville, on the Georgia Pacific R. R., and 
from this place to Roanoke, Ala.. where connection will 
be made with the Georgia Southern & Florida R. R. The 
route is througha fine country, and it is expected that 
the road will obtain a large traftic. B.'T. Johnson, of An 
niston, Ala.. is interested 

Harlem & Appling.—A company has been organized 
in Georgia to build a rallway from Harlem to Appling 
Ga, a distance of about 15 miles. Among the incorpora 
tors are: F. T. Lockhart, J. T. Newberry and Jas L. Flem- 
ing. 

Eujaula Terminal,—Organized in Alabama to builda 
railway from Eufaula to Dothen, Ala., a distance of about 
65 miles. The road will be built under the charter of the 
Eufaula & St. Andrew’s Bay R.R. Co. The route is 
througha rich section of she country now without rail 
way facilities. 

Carolina Southern,.—lIt is stated that this company 
will soon begin the surveys for its proposed road. W. G 
Childs and Jas Woodrow, of Cheraw, 8. C., are interested 

Southirestern Air Line It is stated that contracts 
will soon be let for the construction of this North Caro 
lina road. The road is to run from Morganton to Li: 
ville City, N.C. W. EF. Walton, of Morganton, is Chiet 
Engineer 

Wississippi.—Bills have passed the Mississippi State 
Alabama & 
Texas, the Greenville & Chattanooga, and the Mississippi 
River, Alabama & Chattanooga railway companies. 


Legislature, incorporating the Greenville, 


West Virzinia Central, —Chartered in West Virginia 
to build a railway from Ceredo through the counties of 
Cabell and Putnam to Charleston, on the Chesapeake & 
Ohio Ry., thence up the Kanawha and Gauley rivet 
Belleplain. Va.,on the Potoma River The incorpora 
tors are Alex. Bondson, Franklin Noble, Frederi I 
Clark, Silas A. Kroner, and J. W. Ancott: all of Phila 
delphia, Pa. 

Bristol, Rlizabethtown & Nerth Cavolina. \ > 


Reynolds, of Bristol, Tenn., has furnished us the follow 





ing information: 


This road isto run from Bristol, Ten: to k abet! 
town, and thence up ihe Wautauga Valle to Mountain 
City, with a line to Irwin, a distance of 70 miles Phe 
work is generally lighi; maximum de. 70 ft. per mile 
A large part of the right of way has been secured and 
work is now in progress obtaining local aid. The bus 
ness of the road will be principally in iron ore and tim 
ber. The contracts for construction will be let inab 
three months Col. W.D Haynes is President 

NORTHWEST. Existing Roads. 

Winewa & Southirestern,— Contracts for grading tl 

10-mile extension of this road will be let about Mare 


D. W. Wheeler, of Winona, Minn , is Chief Engineer 
(Canadian Pacific lt is reported that an agreem 
has been entered into between this company and the D 
luth & Winnipeg and the Duluth, South Shore & At 
} yy } 


railway companies reby a shorter transcontiner 

route is secured for the Canadian Pacitic R. R. The route 
is from Winnipeg to Duluth by the Duluth & Winnipes 
hr. R.. and from Duluth over the Duluth. Seuth Shore & 


\tlantie R. R. to Sauli Sie. Maric, Mi 


Projects and Surveys. 
Duluth Belt.—Incorporated in Minnesota to build a 
line of railway along the shores of Superior and St. Loui 
bays,and across Superior Bay to Minnesota Point, and 


such branch lines as may be decided upon to points nol 
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more than 59 miles from Duluth, Minn. Among the incor- 
porators are: Chas. L. Moffett, of Syracuse, N. Y., and 
Wm. Craig and Thes. C. Kennedy, of Duluth. 

Waukesha, Pewaukee, Oconomowoc & Western. 
About & miles of the locating survey of this Wisconsin 
road have been completed and the engineers are flow 
progressing at the rate of 1 mile per day. The road is pro- 
jected to run from Waukesha to Oconomowoc, Wis., 22 
miles, KE. M. Spaulding, of Milwaukee, Wis., is chief 
engineer 

Omaha Southern. Incorporated in Nebraska to build 

railway from Omaha, Neb., south to Glen Rock, Neb. 
\mong the incorporators are: S. H. H. Clark, Geo. C. 
smith, E.G. Merriam and R. 8. Nichols. 

Chicago, Harvey & State Line.—Chartered in I1li- 
nois to build a railway from Chicago to a point onthe 
Indiana State line. Among the incorporators are: Wm. 
Black, Walter L. Pratt, and Chas. H. Pringle 
Chicago, Blac Island & State Line.—This company 

ween chartered in Illinois to build a railway froma 
ton the Indiana State line in Cook County to Chicago. 

Phe incorporators are the same as for the Chicago, Har- 
& State Line R. R. Co. 

Kapid City, Harney Peak & Southwestern,.—lIt is 
li inced that this company will build a line of railway 

Rapid City to Custer City, So. Dak.. durirg the 
nin season. 

Duluth & Wiunipey.—This company has applied to 
(‘ongress forthe right of way for its road through the 
Winnebevoshish, Cass Lake, White Oak Point, and Red 
Lake Indian Reservations. The right of way is 300 ft. 
vide, with room for stations every six miles. The road 

to be completed in two years. 

Bismarck, Kearney & Gulj.—Chartered in Nebraska 
» build a line of railway running from the Kansas State 
ine in Webster county to the South Dakota State line in 
Keyapaha county. The incorporators are: Joel Hull, L. 
Rh. Cunningham, A. H. Bolton, Jr., L. Bennett and T. J 
l’arish 

Kearney. Denver & Northeastern,—Incorporated in 
Nebraska to build a raiiway from Denver, Col., to Yank 
ton, So. Dak. Among the incorporators are Sylvester S. 
“t. John, Byron H, Bicknell, Willis L. Hurd and O. 8. 
Varden 


SOUTHWEST. Existing Roads. 


luternational & Great Northeru.—The annual re- 
port of the receivers of this company for the first year of 
he receivership, ending Feb 20, 1890, shows the following 
‘ ilt roi operations: 
Gross earning cadets , ; . $4,025,361 
Operating expenses ; 3,090,361 


Net earnings $1,025,000 


Vissouri, Kansas & Veras,--A press dispatch states 
at the line from Henrietta to Seymour, Tex.. will be 

ommpleted by Aug. 1. 
fewas & Pacizice.— The annual report of this company 
the year ending Dec. 31, 1889 shows the following re 

ilts from operations: 
Gross earnings . 86,917,802 
Operating expenses : .. 3,072,942 
Set earnings : vee eee BT, B44, 2H0 


Projects and Surveys. 
Little Rock Bett.—Incorporated in Arkansas to build 


ne of railway 40 miles long. Silas C. Martin is Presi. 


| 


ient and J, A. Martin’ is Seeretarv: both of Little Rock. 
Arkansas 
Omaha, Superior & Southiwestern,—tneorporated in 
ha is to build a railway froma point on the Nebraska 
tate Line in Jewell County, south to connect witha 


iilway to be built through Ford County, The general 
es of the company will be at Cawker City. 

Haines, Brachett. Fort Clark, & Rio Grande, 
Chartered in Texas to build a railway from Spofford 
Janetion, in Kinney County, to Brackett, Tex., 15 miles. 


ROCKY MT. AND PACIFIC. Existing Roads. 


Manitow & Pike's Peak,—The grading on the rail- 
vay fron: Manitou, Colo., fo the summit of Pike’s Peak is 
upleted with the exception of about a mile at the sum 
indasmallamount of rock-work below the timber 
lhe cross-ties are now being distributed along the 

ind it is expected that tracklaying will begin about 

Ws 


(reat Northern It is reported that this company 
ike surveys for a line from Anaconda, Mont., to 


“an Fran co, Cal 


Oregon & Washington Territory. ‘This company has 


ide a proposition to the citizens of Portland, Ore.. to 
extend its line from Hunt's Junction to Portland, on 
ndition that $2,000,000 of bonds be subscribed by the 


Work is to begin before May 1, 1890, and the road 
ipleted by Dec. 15, 1891. 

istoria A South Coast.-The following are the con- 

prices for the construction of this road: The clear- 

uc. grubbing, and grading is to be done for $1,000 per 

H0 ft. on each side of central line; cutting down and 

ng trees, $4 per tree; grubbing, $30 per 100 ft.; rock 

excavation, $1.20 acu. yd,; loose rock, do. 75 ects.; gravel 


ind hard pan, do. 50 cts.; earth, do. 28 cts. Tunnels, $60 
] 


per lin. ft.; $95 per ft. where timber lining is required. On 
wasonry and bridges, slope full, $4 per cu. yd.; rip rap in 





place, $1.20; blind drains, $1.20; crib filling $1.20; crib work, 
logs in place, 20 cts. per lin. ft.: piles in trestles and piers, 
25 cts. per lin. ft.; timbers in trestles and piers. $26 per M 
ft.; timbers in culverts and drain boxes, $25 per M ft.; 
for concrete in piers, $10.50 per cu. yd. For super. 
structure of spans below 50, $25 per lin. ft.; between 50 and 
75, $31; between 75 and 100, $38; between 100 and 125, $45; 
between 125 and 150, $50; between 150 and 175, $55; between 
175 and 200, $60; between 200 and 225, $65; between 225 and 
250, $72. All extra work and cost, 10 per cent. added. 


Projects and Surveys. 

Pecos Valley.—Chartered in New Mexico to build a 
railway from the Texas State line north, via Eddy, to 
Rosewell, a distance of 115 miles. Among the incorpora- 
torsare: L. H. Jackson and Henry C. Love, of Colorado 
Springs, Colo., and C. B. Eddy and W. A. Hawkins, of 
Eddy, N. M. The President of the company is J. J. Hag 
erman, of Colorado Springs, Colo. 

Denver Resort.—A correspondent sends us the follow- 
ing data concerning this enterprise: 

A large number of the leading members of the Chamber 
of Commerce and of the Real Estate Exchange of Denver, 
Colo., have organized what nay be briefly known as the 
Resort Co. This company has bought a tract of several 
thousand acres of land situated on the foot hills about 12 
miles southwest of thecity. It is proposed to make this a 
summer resort, and for that purpose the Lookout Town 
Co. has been organized, with Colonel A. C. Fisk as Presi- 
dent. The Denver & Resort R. R. Co. has been organized, 
with H. A. W. Tabor, President, Roger W. Woodbury, 
Treasurer, ‘T. G. Patterson Secretary and John 8. Tit- 
comb Chief Engineer, to build a line of rail- 
way from Denver to the_ resort. The route 
of the road will be nearly directly west from the 
city to the base of the foot hills through a comparatively 
easy country, with a maximum grade of 132 per cent. 
From the base of the foot hills there will be a rise of 1.400 
ft. in the remaining three miles of the road. On this 
portion of the route it has been decided to put in the Abt 
rack system, with a maximum grade of 11 per cent, and a 
maximum curve of 12°. A branch road will be built from 
a point on the main line about nine miles west of Denver 
to the town of Gelden, a distance of about three miles. It 
is expected that the road will obtain a considerable traffic 
in coal, limestone, fire clay, brick, drain, sewer and cul- 
vert pipe, pottery, ete. Surveys are now in progress for 
the railway, the town site and the water-works system to 
be built by the Lookout Water-Works Co. in connection. 
Olmstead & Co. will be the consulting landscape garden 
ers for the town site. 


FOREICN. 

Mewican Southern,—The contractors are rapidly 
pushing work on this road. Surveys have been completed 
from Puebla to Tecomavaca, and engineers are now locat 
ing the line beyond the latter point. Theright of way has 
been secured for 125 miles. The grading is completed 
from Puebla south about 90 miles and the masonry com- 
pleted on 25 miles. Abont 1,200 men are now at work on 
the line. 

Monterey & Mexican Gul7.—Tracklaying on the ex. 
tension to Venadito is progressing at the rate of two miles 
per day, and it is hoped to make the connection with the 
Mexican International Railway by March 1. As soon as 
this division is completed, work will begin on the Tampico 
Division, and this line completed if possible by the spring 
of 1991, 


tustralia,—A Royal Commission has been appointed 
by the South Australian Government to take evidence 
and make other inquiries as to the advisability of con- 
structing a line of railway from some point on the Trans- 
‘ontinental line, or the line at or near Cockburn, to the 
Queensland border. 

Cougo.—A press dispatch says: 

Work on this road will be pushed vigorously as soon as 
the favorable season opens, when there will be gathered 
at Matadi and its environs about 2,000 workmen under 
the direction of 40 to 60 white men. The company has 
already selected its type of rails, switches, locomotives 
and other equipment tor the road. Several months ago 
the well-known Zanzibar trader, Sewa Hadii, arrived in 
Brussels at the request of the railroad company, and 
signed a contract to supply a large number of workmen 
for the road, Since then he has engaged 1,200 freemen of 
Zanzibar for the company, and they have already started 
for the Congo by way of the Cape of Good Hope. The 
rest of the force will soon be on the way to the river. 

There are now 250 laborers on the ground who 
are engaged on the first section of the route un- 
der the direction of the first party of engineers that left 
Belgium over two months ago. Some of the workmen 
are native Congoese, and the others were engaged in 
Sierra Leone and Liberia. The second brigade of engi- 
neers, with a force of white assistants, including a dozen 
miners, sailed for the Congo a few days ago. 


RAPID TRANSIT. 


Electric Railways.--The Fifth Avenue Ry. Co., of New 
York City, proposes to build an electric line on 5th 
Ave., between Mth and 47th Sts. Thomas B, Musgrave 
is President. 

The franchise for an electric railway on Montague St., 
Brooklyn, N. Y., from Wall St. Ferry to Court St., has 
heen sold to the Brooklyn Heights Ry. Co. at 1-10 of 1 per 
cent. of the gross receipts, in addition to the legal pay- 
ment of 3 per cent. for 5 years and 5 per cent. thereafter. 
The road will be on the Bentley-Knight system. 

The Philadelphia syndicate, which has purchased the 
Essex Passenger Ry., of Newark, N. J., will put in an 
electric system. 

The East St. Louis Electric St. Ry. Co., of East St 
Louis, Hll., has been incorporated by D. Sullivan, H. F° 
Bader and H. D. Sexton. Capital stock, $150,000. 

The Grand View Park Land Co., and other land com- 
panies, of Milwaukee, Wis., propose to build an electric 


road to Wauwatosa. Rudolph Nunnemacher is inter 
ested. 

The Minneapolis St. Ry. Co. will adopt the Sprague 
system. A contract for 120 cars has been let to the Laclede 
Car Co., of St. Louis, Mo. 

The Rapid Transit Co., of Salt Lake City, has been 
granted a franchise for an electric line. 


Street Railways.—The franchise for a street railway in 
New York City, from the East River at Grand St, to the 
North River at 14th St., has been sold to A. B. Stone, Pre- 
sident of the Metropolitan Crosstown Ry. Co. The com- 
pany will pay 3 per cent. on its gruss receipts for the first 
five years and 5 per cent. thereafter; this will be in addi- 
tion to the 3 per cent. required by law. 

The Trustees of Bloomingdale Asylum propose to build 
a street railway in White Plains, N. Y. 

The Rochester Ry. Co., of Rochester N. Y., has been 
incorporated by Frederick Cook, W. S. Kimball, and 
Arthur Luetchford, of Rochester; Benjamin Graham, of 
New York; M. A. Verner, of Pittsburg, Pa. The company 
has a capital stock of $5,000,000, and will build about 60 
miles of street railway. 

A street railway from Fincastle, Va.. to the Shenandoah 
Valley R. R. at Troutville, is projected by C. M. Lunsford 
and Win. B. Simmons. 

The Fostoria St. Ry. Co., of Fostoria, O., has been incor- 
porated. Capital stock, $50,000. 

The Palmer Lake St. Ry. Co., Palmer Lake, Col., has 
been incorporated by J. J. Agnew, B. B. Roberts and T. 8. 
Hawks. Capital stock, $100,006. 

Elevated Railways.—<Ai Boston, Mass., the Peoples’ 
Elevated Ry. Co. has applied for a charter. Mr. Charles 
H. Nichols is interested. 

The plans adopted for the new elevated roads in Brook- 
lyn, N. Y., which will form extensions of the Union Ele- 
vated R. R. Co’s. lines, provide for lattice column and 
plate girder structures similar to the Union road on 
Myrtle and Flatbush Aves. 

The North Hudson County Ry. Co., of Hoboken, N. J., 
has prepared plans for the extension of its elevated road . 


HICHWAYS. 


Georgia. —The ineflticiency of the “road duty” system is 
shown by the following press dispatch: 


Mr. Gugie Bourgiun, chairman of the road commis 
sioners, announced that he will summon the citizens of 
Savannah to work on the public roads. Two weeks ago 
he summoned the male residents of the first district and a 
few of them obeyed; now he will call on all. His authority 
is a disputed point in law, but whether he has the right or 
not very few will respond. 


Rhode Island.—Mr. Brennan, from the judiciary com- 
mittee, has reported the resolution authorizing the 
Governor to appoint a Legislative Highway Commission 
of eight members with recommendation of indefinite 
postponement, and the passage of a substitute bill vesting 
the appointment of the Commission in the General 
Assembly in accordance with the joint rules. 


Tllinois.—Senator Cullom has introduced a bill appro 
priating $50,000 for the purpose of grading and construct 
ing a gravel or macadam road leading from the northern 
limits of Springfield to Camp Butler, the same to be con- 
structed under the supervision of the Secretary of War 
upon a contract let to the lowest bidder.——At Highland 
the bad and impassable roads have awakened the farmers, 
and in the future more attention will be paid to the high- 
ways. Movements are on foot to macadamize some of 
them by private subscriptions, C. Koch being the first 
one in the fleld, and in a few days raised $600 to macada- 
mize a grade adjoining the eastern city limits, which will 
cost about $1,500. Balance of the unsubscrived expenses 
will be met by the township. 


Missouri.—The question of improving the highways of 
Jackson Co. was brought up betore the county court by 
Judge Allen, of Independence, recently, the question pro 
pounded by,him to the court being as to what percentage 
of the cost of such roads would be borne by the county. 
The new law provides that the county court shall, upon 
the presentation of a petition to that effect signed by 10 
per cent. of the taxpaying voters in each township of the 
county, order an election to determine whether or not 
bonds or some other form of indebtedness shall be issued 
for the improvement of the roads of the county. The see- 
tion under which the question was raised reads as fol- 
lows: 

“That if such county court, after having received peti 
tion as defined in Sec. 1 of this act, shall believe it to 
be to the best interests of such county that such county 
shall pay only a part of the cost of the roads contemplated 
by this act, then such county court may set forth in their 
order of election what percentum of the cost of such roads 
such county court will contribute—not to exceed 50 per- 
centum of such cost of such roads, which in all cost shall 
include bridges, culverts, drains, and whatever may be 
necessary to a complete road 


Canada.—A bill has been introduced at Quebec by Mr, 
Lafontaine to amend the acts and ordinances relating to 
the Montreal turnpike roads. The Montreal Turnpike 
Trustees may compel every incorporated city or town 
municipality to purchase any road or part of a road be- 
longing to the said Trustees, situate within the limits of 
each such municipality, at such price and upon such con- 
ditions as shall be determined by arbitrators appointed 
in the usual manner; and the amounts so received shall 
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be employed in redeeming debentures to an equivalent 
ammount. 


Connecticut.—At Windsor Locks, Conn., the selectmen 
have given the contract for macadamizing 2,400 cu. yds 
of Main St. to J. S. Lane, and work will begin April 1. Mr 
Lane was, until March, roadmaster for the Consolidated 
road, and has resigned to engage in the business of mak- 
ing roads and furnishing stone for macadamizing pur 
poses. He has leased a large stone quarry at Meriden, 
near the present quarry, owned by the railway company, 
and the company will build a branch track to his quarry 
so that he can load directly on the cars 


WATER-WORKS. 
NEW ENCLAND. 


Farmington, Me.—¥F. H. Russell informs us that 
works will probably not be constructed this year. 

Booth Bay, Me.—Works are being built. Water will 
be pumped from Lewis Pond toa stand-pipe. The com 
pany has a contract with the town for 20 hydrants for 25 
years at $2,000 per year. 

Crystal Lake. N. H.—C, O. Barney, Editor of the 
Canaan (N. H.), Reporter, has sent us the following: 

It is hardly probable that works will be put in this 
spring, though the mattermav take a sudden start and 
go through with a rush. Considerable negotiating is still 
necessary befere t’~ nomber of parties who will take 
water can be de ermined, 

Housatonic, Mass,—Wovodbury & Moulton, of Port 
land, Me... are now offermg 6 per cent. first-mortgayge 
honds for sale. due Nov. 1, 1908, 

tthel, Wass.—sSolon L. Wiley. President, has offered 
to sell the works tothe town for about $80,000, If the 
town will not buy he declines to make a new contract, 
claiming that the old one bas been tested and must stand, 
and that he pre poses to lay a 1-in, or 12-in. pipe from the 
main reservoir to the uptown common, thus overcoming 
the difficulty experienced with the upper hydrants. He 
also proposes to put in a new filter for the Buckman 
Brook water, and thus bring up the standard of purity a- 
well as of fire service. 

Foxboro, Mass We have received the following ir 
formation from George F. Williams, Clerk: 


Contracts will be let in the spring for constructing 
works to be completed this year. Estimated cost, $75.00, 
to be procured by town bonds. Frank L. Fuller, of Bos 
ton, is the Engineer. Water will be pumped from wells, 
near Tepouset Reservoir, to a stand-pipe. The Water 
Commissioners are: E. P. Carpenter, Chairman; F. | 
Williams and G. 8. Pond. Population. 3,000. 


Lenox, Wass.—The works are being enlarged 

Leicester, Mass.—Frank L. Fuller, of Boston, Mass. 
engineer and contractor for the new works, has sent us 
the following information: 

Water is suppiied from springs, and a collecting well, 
located in Paxton, about 434 miles distant, by gravity: 
3,300 ft. of Win. and 600 ft. of Sin. cast-iron pipe have 
already been laid. !the completed system contemplates 


an iron stand-pipe 40 ft. high, located on Carey Hill, and 
12 to 4 in. distribution mains. 


Winchendon, Wass.—*, 3. Merrill informs us that no 
action will be taken until late in the season. 

Milton, Mass We have received the following from 
FE. D. Wadsworth: 

Subscriptions are being solicited to the stock of the 


water company. If asuftticient amount is taken, a con 
tract will probably be made with the Quincy Water Co. 


East Hartpord, Coun.—The East Hartford Water Co. 
has made a proposition to the town to establish works 
Dr. E. J. MeKnight is President. 


MIDDLE. 


New Utrecht, L. 1., N. ¥.—It is reported that a bill is 
now in course of preparation that will provide for bond 
ing the town of New Utrecht, which includes Benson. 
hurst-by-the-Sea, Blythebourne, West Brooklyn, Bath 
Junction, Kensington, Bath Beach, Bay Ridge, Fort 
Hamilton and New Utrecht Village proper, for the sum 
of $150,000 to establish a new water supply system. The 
town to control and own the works. 


New York, N. ¥.—The Aqueduct Board has opened 
bids for the superstructure of a new gate house at Croton 
Dam as follows: Smith, Brown & Coleman, $51,480, and 
John Pierce, $61,782. The engineer's estimate was 356, 
384. The contract will probably be awarded to Sinith, 
Brown & Coleman. 

Glens Falls, N. ¥.—A new main is to be laid. 

White Plains, N. ¥.—The annual appropriation to the 
water department is 34,000, 

Watkins. NV. V.—The following is from Daniel Beach, 
Chairman: 

W. N. Love and Daniel Beach have been appointed 


commissioners to consult with bydraulic and sanitary en 
gineers. 

Ellicottrille, N. V.—¥, 3. King has sent us the follow 
ing: 

Nothing will be done until the State Legislature ad 
journs and Senator Vedder returns home, when matters 
will move right along. Water will be conveyed from 
springs, by gravity, toa reservoir. Estimated cost, $7,000 
to $10,000; $3,500 of stock has been subscribed, and Senator 
Vedder will take the remainder. 

Northville, N. ¥.—Citizens have voted in favor of 
having surveys rade for a system of works 

Red Bank, N, J.—Sealed proposals will be received 
until March 10 by the Board of Water Commissioners for 
the following supplies: 

About 6,500 ft. of 10-in., 4,200 ft, of S-in., 12,000 ft. of 6-in 


and 5,000 ft. of 4-in. pipe; 7 tons of special castings; 38 
double-nozzle hydrants; 2 triple-nozzle hydrants; 2 10-in., 
9 8-in., 256-in. and 10 4-in. valves; valve boxes and covers. 
John H. Cook, President; John S. Applegate, Treasurer‘ 
W. T. Corliss, Secretary. 

Jersey City, N.J.—The Pennsylvania R. R. Co. has 
sunk «a series of artesian wells on the Newark Meadows, 
from which it proposes to supply its shops and its big 
round house at the Point of Rocks with water. A_ reser- 
voir, 40 ft. above the tracks, and capable of storing 750,00 
galls. of water, is to be erected on Jersey City Heights. 

Camden, N. J.—The City Council has resolved to sub- 
mit the water bill recently passed by the Legislature to 
the voters at the coming municipal election for accept 
ance or rejection. 

Newark, N. J.—The engineers have completed surveys 
or the storage reservoir to be constructed at Oak Ridge. 
It will be the largest of the three reservoirs to be con- 
structed, and will be formed by constructing adam 40 ft 
high, 100 ft. wide at the base and 40 ft. on top. The site 
for the dam to be located at the point where the Oak 
Ridge and Milford turnpike crosses the Pequannock 
River, has been decided upon. The engineers state that 
a masonry dam will be constructed. But little work has 
been done at the sites of the other reservoirs. Part of the 
work will be done by contract; the remainder by the 
company. 

Annville, Pa.—Enygineers Fehr & Butler, of Faston,. 
Pa.,. have sent us the following: 


Preliminary surveys and estimates of cost, for several 
proposed supplies, with report, have been make by Fehr 
& Butler, of Easton, Pa., to the Annville Water Co. The 
company has not decided which plan it will adopt. The 
estimated cost is $15,000. L. A. Brightbill, President: H 
Zimmerman, Secretary. 


Coraopolis, Pa.—The Coraopolis Water Co. has been 
incorporated. Capital, $35,000, 

iilegheny, Pa,.—The appropriation to the water de 
partment for this year is $110,000. 

Homestead, Pa.,—City Clerk M. P. Sehoaly has sent 
us the following: 


\ majority vote of 654 was cast on Feb. 18 in 
favor of bonding the town for $70,000 for establishing 
works. No plans have yet been made. It will probably 
he some time before definite action is taken. Water will 
probably be taken from the Monongahela River The 
present supply is taken frem wells and springs. Popula 
tion, &,000 to 10.000, 


Jenkintown. Pa.—The new works are nearly com 
pleted. 

Ridley Park, Pa.—Work has been commenced. Ad 
dress Engineer Charles G. Darrach, Philadelphia, Pa 

Union Bridge, Md.—A bill has passed the House of 
Delegates authorizing the Union Brdge Water Co, to 
issue bonas not exceeding $15,000. 

Cumberland, Md.—A bill has passed the Senate 
:uthorizing the Mayor and City Council to issue bonds to 
the amount of $70,000 to pay the bonds known as the Cum 
berland water bonds 


SOUTHERN. 


Cligton, Wa.—Address W. C. Moody for information 
concerning the projected works. 

Radjord, la No works have been built. Plans, etc. 
are now being prepared by Howard Murphy, C. E., ot 
Philadelphia, Pa. 

Roanoke, Va It is reported that the Glade Land Co 
and the Aetna Land Co., have purchased a spring for A. 
M. D. Smith. and will construct works to supply the 
Glade and Aetna additions. 

Henderson, N. C.—The following bids have been re 
ceived for constructing works: 

Montauk Construction Co., New York, to furnish a 
daily supply of 2,000,000 galls., the town to take 9) hydrants 
at $40 each per year. 

Moffett. Hodkins & Clarke, Syracuse, N. Y., 70 hydrants 
SH per vear,; 2,000,000 galls, 

Woltmann, Kuth & Co., New York, 70 hydrants, $0; 
2,000,000 galls. 

J. L. Ludlow, Winston, N.C., 70 hydrants, $40 per year 

Young Bros., Philadelphia, 70 hydrants at $40. 

Phoenix (Ariz.) Water Co., 70 hydrants at $50 

As noted in our issue of March 1, the contract: was 
awarded to J. L. Ludlow. 

Charleston, S. C.—Steps will be taken at once by the 
water company to bore another artesian well to meet the 
increased demand. 

tttalla, Ala.—The water supply will be taken from 
Stewart's Springs. Address the [ron City Land & Im 
provement Co. 

Florence, Ala.--The contract for the pumping station 
of the new works has been awarded to R. B. Allen & Son, 
for $4,500 

Pass Christian, Miss.—The West End Artesian Well 
Co, has been organized. J.H. Long is President, and N 
Butchert, Secretary and Treasurer 

Corinth, Miss.—D. B. Sory informs us that an effort 
is being made to establish a small system of works 
Water would probably be conveyed from wells to a tank 
Population, 3,000. 

Donaldsonville, La.—The Delbert Engineering Co 
of New Orleans. bas been awarded the contract for the 
new 2,000,000 gall. pumping engine. 

Me Minuville, Tenu.—The Mayor and Board of Alder- 
men have granted to J. M. Burgera franchise for erect 


ing and operating water-works. The till provides that 
the work shail be commenced within three months and 
completed within one year. It also provides that the 
mains shall not be less than 6ins.in diameter: that the 
capacity of the reservoir shall be 75,000 galls. or more, and 
that the pressure must be sufficient to throw water ove) 
any building on Main St. Mr. Burger will investigate 
other systems in other towns in the State in order to get 
the most approved plans. 

Fayetteville, Tenn.—It is reported that the Souther 
Engineering & Construction Co., of 9% Arch &t., Boston, 
Mass., will build works. 

Harriman, Tenn.—(A new town laid out on Feb t 


on the Cincinnati Southern R. R., and owned by the 





Tennessee Land Co. Clinton B Fiske. President The 
company has appropriated $1,000 6000 for water, light-. 
ete 

Franklin, Tenn The following is trom P. Ek. Cox 

Contracts will be let as soon as a satisfactory proposal 
is secured, We are waiting for a proposition and ex 
amination of lovality by a construction company The 
proposed source of supply is the rive 

Wartrace, Tenn Mayor KB. W. Blanlan. informs us 
that the projected work is to lay a 2-in. pipe to the rail 


road company s tank to secure water for fire protection 


Paris, Ky.— Bids for constructing works on the renta 


plan will be received on March 12. the party to build the 

works and own them. Address F. P. Lowry, City Clerk 
Covington, Ky.—The Veservoir Trustees |} 

manded $120,000 more with which to complete the worke 
Mount Sterling, Ky H. Clay MeKee writes At 

present nothing is being done toward the bnilding 

water-works, although much needed Ponulation oo 


NORTH CENTRAL. 








Carthage, O We have received the following infor 
mation from FE. E. Ross, Clerk 

The question of establishing works \ he decided upor 
by a citizens’ vote to be taken on Apr - If the v 
iavorable the town will issue $15.000 or 220.000 of bea 
their construction. The oiected plan is to pump ster 
from driven wells toa stand-} Hydra wld he 1 
and water would also be furnished re i 
ulation, 2,400) 

Bridgeport, O Councilmen J. ¢ Dent. ] l. Howe 


and George McKee have been appointed to investigate 


the water supply 


Wellston, O.—A bill has been introduced into the L 








islature for authority to issue $30,000 of bonds for building 
works 

Ashtabula, oO The reservoir, rece complet 
gave way on Feb, 2s A new reservoir will pr ib ) 
built. 

hast Lives pool, 0 \ majority vote t 50S , re 
cently cast in favor of expending $90,000 in improveme: 
and a bill is now before he Legislature as rant 
thority to issue that amount of water bonds (it =o 
tor A. R. Mackall is interested 

Faun Wert, O.—A bill has passed the House in the Lew 
islature authorizing the Town Couneil to issue Svsu 
additional water bonds 

Danville, Ind.—We have received the rillow y I 
mation from James O. Parker, President 

The Natural Gas Co. is waiting for t Town B t 
contract for fire hydrants, ¢ Steps will be taker 
soon as a decision is reached uild works k ma 
cost, S30.600 to $50,000 The posed plan ‘ 
water froma well, Lovo TL. deep. to a stand-pipe 





dent, James O. Parker: Secretary, J. A. Downard 








Martinsville, Lud An at hein mad - 
tablish works. 

Detroit, Mich Bids are Walited tor extend ! 
new inlet pipe Su ft. further into the river, in accordance 
with plans prepared by Superintendent Bridge, rec 
ad ypted, The estimated cost ~ S4s. fal Vi Detrot 
Pipe & Foundry Co. was awarded the ontract r fu 
nishing the iron pipe for the coming season SLZOLSU y 
ton, delivered, some time age. 

Graleshbury, Til F. A Willoughby has made aq 
sition for the bondholders to sell the existing 


the city 

Collinscille, Til Proposals will be 
Mavor and City Council until April 18, for 
maintenance of a system of works and un ¢ 
plant, under franchises t bee rranted by the city BRB 
may be submitted for the plant separateh rt 
and directed to the city clerk under seal Inform 
and specifications may be obtained 
James N. Peers. Citv Clerk 

VMilecauhee, Wis The Coty 
have appropriated 38770,000 for gener 
this amount Si).000 is for buildir 
and $500,000 for constructing a new water intake in ac 
cordance with plans submitted by Consulting Eng 
Thomas J. Whitman. bonds will be ued 


the above amounts 


NORTHWESTERN. 

Dubuque, Ta, Phe charter of the water company wi 
soon expire, and the ci:v will probably assume coutrol of 
the system at that time 

Blue EKarth City, Minn.—txperiments are being 
made for a source of supply. The well has reached a dept! 
of 1,300 ft., where granite was struck \ flowing vein has 


not been reached, but ple ntv of water can be secured by 


puloping. 
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Lincoln, Neb.—A petition has been presented to the 
City Council asking that an estimate be made on the cost 
of constructing a 5.09).0))-zall. reservoir, to be connected 
with the city water mains, and that a proposition for the 
building of such reservoir be submi.ted to a vote of the 
people at the spring election. 

Benton, Mont.—It is reported thet George F. Wool 


etonr ] 


n has sold $43,000 of bonds to Eastern capitalists 
SOUTHWESTERN. 


San Angelo, Tea Phe contemplated improvements 


rofthe pumoding station to the 


ville ja of ie mM )dV 
Main Couche River and constructing a dam. 
Pueblo, Col \rticles of incorporation of the Pueblo 
have been filed with the County 
poratorsare: Waitney Newion, Weldon 
The directors for the first 
year are C, H. Small, O. W. Mallaby and the three gentle 
el imed above The capital stock is $300,000, divided 


\ Bessemer Water Co. 
( K Pae ines 


Keeling and W. P. Gortley. 


to 3,00) shares. The object of the new company is te 


ul ise and improve th« 


plant of the South Pueblo 
vwler-works, provided the incorporators can secure $100,- 
"for which they are now negotiating. 
Lovkout, Col,-(A suburb of Denver).—Deputy State 
Engineer Jolin S, Titcomb has sent us the following: 
I Lookeut Water Supply Co. has been organized to 
ruct works. Biddle Keeves, President; F. G. Patter- 
cretary; Roger W. Woodbury, Treasurer. The 
this company, being a branch of the ‘“ Resort 
mnpany recently formed by the citizens to devel 
ew town, isat Room 7, ‘labor Block, Denver. 
litcomb is also Chief Engineer of the company 


Siloam Springs, Col.—Regarding the projected works, 
Kngineer Jacob A. Harman. of Watseka, Ill, has sent us 


| 1 iowing 


un Springs isatowninembrvo. It is owned by a 


iny composed of Denver and Eastern capitalists, who 
propose vo develop the place as a summer resort. Prelimin- 
iry surveys and estimates for a system of works were made 


Jacob A. Harman, of Watseka, DL, in iss# The plan 
recommended was to bring water from Deep Canon 
Creek, through a flume about eight miles long, having a 
fullef soft. The ecompany now propo-es to pump water 
from the Grand River, temporarity, for irrigating pur 


PACIFIC, 


Seattle, Wash,—Consulting Engineer Benezette Will 
if Chicage, Ill, has submitted his report to the 
Council for the proposed new water supply. He 
nmends that the supply be taken from Cedar River; 
ater to be conveyed, by gravity, through a tunnel to 


in Lake, which is to serve as an impounding reservoir 


rthe city’s entire supply. From Swan Lake it is proposed 
ced alternately, by one conduit, by gravity, two reser 
vithin the city limits; their bottoms having eleva 

tions of 300 and 400 ft. respectively, above tide water. 


Also, to ereet a bigh service pumping system, supplied 
rom the upper reservoir, to supply such portions of the 


is cannot be reached by the high-service gravity 


| ‘ inmates of cost are as follows: 


Land, rizht-of-way, ete., $47,200: excavation, 337.009 cu. 


ete S1S4,800; 92.800 lin. fc., 42 in. pipe, $696,000; 5,300 

n. ft, tunnel at Swan Lake. $63,600; 56,100 lin. ft., open 
n earth, $75,800; 1,700 lin. ft. of open flume on bents 

1 Isst SL0.200: 4,000 lin. ft of 48-in. wooden pipe on 

of tlume, $18,000; 16,042 sq. yds., bottom paving in re- 

r. $25,067.29; 8,333 sq. yds. slope paving in reservoir, 
S21.60).80; 40 cub yds. asphaltum concrete, $4,800, 10 cub. 
ds Portland cement concrete, $120; 21,080 bricks, laid in 
Portland cement mortar, $630: 2.900 lin. ft. overflow con 
. 34.930, tinishing grounds and slopes, soiling and seed- 


fres rvoir, 31,10); Cedar River dum, exclusive of eartn- 
rk, S$). 700; inlet crib gate and foot bridge at Swan Lake, 
< ); Weirshift at end of tunnel, $500; iron pipe at Black 


! er crossing, laid, $4,800; 250,000 Ibs. castings in man 









e nnections, blowotfs, curves, ete., in place, 
. MW) ow) lin ft. culvert pipe, in place, $5,000; 
rintending and engineering, $82,660.35. pipe laid: 
hw) ft. d-in., S10,500; 68,000 ft 6-in., $68,500; 33,700 ft. 8-in,, 

S43 810; 5,700 ft L0-in., $14,790; 21,160 ft. 12-in., $45,365; 26, 
‘y It-in., $86,799; 20,990 ft. 20-in., $94,059: 10,500 rt, 24-in.. 
S°3.000- S100 fi. 30-in., $62.755. Vaives: 12 4-in., $109.20; 
! Hi SLa4S): Sin., $699; 7 10-in., $218,61; 12 12-in., 
$506 86; 3 1li-in., $273.60: 5 20-in., $760; 7 24-in., $1,636.81; 1 
$510.08; 1 42-in., $500. Hydrants: 300 fire hydrants, 

~ yw Votal, $535,052.86, 

\. L. Fish. of San Francisco. has been awarded the 


or furnishing two duplex compound Worthing 


mps, each having two 16-in. diameter high. and 


' low, pressure cylinders, and two 12-in. diameter 





tons, double acting and 18-in. stroke, delivered 


} ~ ttle 
‘ ti¢ 


a for S800, 


HWost Seattle, Wash.—Articles of incorporation have 


iby Thomas Ewing, H. G. Struve, W. E. Bailey, 
Vc. Will, W. H. Llewellyn, G. B. Walker, of Seattle, 
(i. W. Prescott, San Francisco, for the West Seattle 

t etric Light & Water Co, Capital stock, $109,000, 
Murphys, Cale—Wehbhave received the following in 





! alior m1. Bavatine 
Work will probably be commenced inthe spring. No 
ntracts have been let The proposed plan is to con 
i i large reservoir 40 miles from the town, to be sup 
d from » Stanislaus -Biver. Water would be con 
ed trom the reservoir to the town by gravity, through 
flume Estimated « , €40,009. The Union Water Co 
ire the projectors. Willis Dunbar can furnish informa 


Fortuna, Rohnerville and Scotia, Cal,—Works are 


tructed 
San Bernardino, Cal.—Artesian wells, 7 and 9 ins., 
diameter, are to be sunk. The casing will be of steel. Pro- 
posals will he opened on March 11 by B. B. Harris, Clerk 
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of the Board of Trustees. F. C. Finkle is Engineer and 
Superintendent of the works. The city will determine 
the number of wells to be sunk. 

Oakland, Cal,—\the California Water Co. has been in- 
corporated with a capital stock of $50,000,000. ‘Phe direc- 
tors are: Ansel M. Easton and Nathaniel J. Britton, of 
San Mateo; Albert U. Mills, of San Luis Obispo; Mon. 
tague T. Moses and James Cunningham, of San Francisco- 
The scope of the articles of incorporation include the 
furnishing of water to San Francisco, San Mateo, Ala- 
meda, Santa Clara, and other counties, also to secure 
water rights, by condemnation, build sites, dams, dam- 
sites, canals, flumes, ete. 

Provo, Utah.—The new works will include laying 3 
miles of mains, constructing a settling basin of 2,000,000 
galis. capacity, and a distributing reservoir of 1,060,000 
galis. capacity, and 36 hydrants. The following quan- 
tities and sizes of pipe will be required: 6,800 ft. 12-in., 
2,440 ft. 10-in., 1,450 ft. 8-in., 6,840 ft. 6-in., 29,200 ft 
fin, 

Park City, Utah.—The old works are unsatisfactory. 
Sturges & Bryant, of Salt Lake City, have made a propo- 
sition to design a new system. 


CANADA. 


St. Lumbert, P. Q.—At a recent meeting of the pro- 
prietors of St. Lambert the necessity for a better supply 
of water was discussed. Several schemes were submitted, 
but the one most favorably entertained was that which 
is at present being constructed in Beauharnois. Charles 
Gowan presided over the meeting. The following resolu- 
tion was passed: 

That this meeting approves that a vote of the property 
owners be taken, as provided by the Municipal code, em- 
powering the council to undertake the cons(ruction of 
drains and give a water supply to the municipality on the 
most feasible plan recommended by the best engineering 
idvice obtainable. 

Toronto, Ont,—Sealed proposals will be received until 
March 24 for erecting a steel stand-pipe at the High Level 
Pumping Reservoir, by W.J. Hill, Chairman of the Water 
Works Committee 

MWoosejaw,Ont —Mayor Simpson has recently consulted 
the Waterous Engine Works Co., of Brantford,Ont., with 
reference to the cost of building water works. 

Windsor, Ont,--Bids will be received until March 12 
for 330,000 of 5 per cent. bonds, Address Stephen Lusted, 
Clerk. 

New Westminster, BP, C.--New bids for pipe, ete., 
will soon be wanted. The bids received in February were 
all rejected because of the abnormally high prices 


FOREICN. 


Johannesburg, Transeaal, So. Africa.--The autho 
rities are beginning to realize that a good deal of the sick- 
Dr. Matthews 
has informed the local sanitary board that in every 75,0u0 
galls. of water supplied to the town there was a ton of 
solid matter. A proposal is now on foot forthe town to 
take the supply into its own hands, and bring water from 
the Vaal River, about 30 miles distant. This scheme, if 
carried out, would require an expenditure of about 
4.000.000, 


ness has been caused by the water supply. 


ARTESIAN WELLS. 


Wells will be put down in the following places: 
Weatherford, Tex.: Water, Ligbt and Ice Co.— Waco, 
Vex.: Bell Water Co. New Birmingham, Tex.——St. 
Lawrence, Dak. Natchez, Miss. ; 
Ga.; H. Murphy, Chairman. 

Wells are being sunk in the following places: Mojave 
Cal Fort. Worth, Tex.—Hutchinson, Minn. 


Mayor.—- Waycross, 


IRRICATION. 


Vineland, Cal.—Sealed proposals will be received at 
the oflice of the Board of Directors of the Vineland Irri 
gation District until March 22, for the purchase of $10,000 
Address J. N. Rhodes, Secretary. 

Santa Ve. N) We—Construction work is in progress at 


of bonds. 


both ends of the Rio Grande Valley Irrigation Co., the 
objcet of which is to take water out of the Pecos River 
and convey it toSan Pedroand Golden. At Glorieta, 65 
miles distant, where water is taken from the Pecos, 34 
men are employed putting in a stone dam across the 
river, which is to form the reservoir that supplies the 
pipe line. 

Rocky Kord, Col—The directors of the proposed South 
Side Canal have announced that the work will be com- 
menced on the canal at once. When completed this will 
be the largest ditch in the Arkansas Valley and will irri- 
gate 3.500 acres of land. Water will be taken from the 
Arkansas, at the mouth of the Huerfano Creek. The 
canal will be 81 miles long, but may be extended consider- 
able further and irrigate landsadjacent to La Junta. The 
officers are: B. U. Dye, Pres:dent, Rocky Ford: G. M. 
Hall, Secretary, and William A. Coit, Treasurer, Las 
Animas. 

Riverside, Cal,—Parties owning land lying east of the 
upper canal of the Riverside Water Co. have issued a 
call for a meeting to organize an irrigating district under 
the Wright act, embracing within the section over 15,000 
acres. A portion of the land is now covered by the Gage 
Canal system. 

Las Vegas, N. M.—The Irrigation & Hydraulic Min- 
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ing Co. has been incorporated at Santa Fe. The incorpo- 
rators are Jefferson Raynolds, A. A. Jones, Alfred B. 
Smith, James H. Hunter, Stephen E. Booth, of Las Vegas. 
Capital, $20,000,000. The principal place of business is at 
Las Vegas. This company is now constructing a pipe 
line from the Pecos River, above Glorieta, to San Pedro 
and the placers.—Another Las Vegas corporation 
formed to operate in Santa Fe County is the 
Galisteo Water Company. The incorpcra‘ors§ are 
E.G. Murphy, M. L. Cooley, N. S. Belden, R. F. Hardy 
and W.E Gortner. The capital stock is $100, 00u. The arti 
cles set forth that its object is to establish reservoirs, pipe 
lines and ditches, taking water from the Rio Pecos, at or 
below the headwaters of said stream. The terminus of 
this canal, ditch or pipe line will be at Albuquerque, 150 
miles distant. 

Roswell, N, M.—Thne Mound Valley Ditech and Reser- 
voir Co., has been incorporated by W. T. Carper, John H. 
Carper, L. W. Dimmett, 8. S. Nelson, B. F Carper. Cap- 
ital stock, $5,000. The company will build an irrigaticn 
ditch, east from Roswell, taking the water out of 
‘“*the large lake” in sections 2 and 3, township 11, south 
range 25 east. 


SEWERACE AND MUNICIPAL. 


Street Work.—At Albany, N. Y., the contract for pav- 
ing Central Ave. has been let to the Barber Asphalt Co. 

At. Elizabeth, N. J., it has been recommended that 
$25,000 be taken from the interest account, and $25,000 from 
the Sinking Fund, and used in improving the streets. 

At Washington, D. C,, Captain Rossell has recommend - 
ed the paving of a number of alleys with vitrified brick. 

Mavor Jacob, of Louisville. Ky., has sent a communica- 
tion to the City Council in favor of the asphalt paving of 
the Barber Asphalt Co. 

The City Council, Newport, R. L, has appropriated 365,- 
000 for streets and highways for 1885; $10,000 of this 
amount is for sewers. 

At Cleveland, O., the Council has decided to improve 
Auburn St. It willbe paved with fire-clay bricks and 
filled with asphaltic cement. 

Sewerage.—At Brockton, Mass., it is proposed to 
establish a system of sewage disposal at a cost of $150,000, 
For particulars address Mayor Douglas 

The City Council, Providence, R. [., has ordered the 
construction of the outfall and Elinwood sewers. 

Mr. W. N. Love and Mr. Daniel Beach, of Watkins, 
N. Y., have been appointed a commitiee to consult with 
hydraulic and sanitary engineers as to methods and plans 
fcr discharging and disposing of sewers. 

City Engineer Cooper, of Easton, Pa.. has prepared plans 
fora system of sewers. The cost is estimated at $120,000. 

At Hagerstown, Md., the City Council has decided to 
recommend the issuing of bonds tothe amount of $25,000, 
io be applied to the completion of ihe drainage system 
A bill to this effect will be drafted immediately and for. 
warded to Annapolis. The bill will provide that the 
voters of Hagerstown decide by ballot whether or not 
the additional debt shall be incurred. 

At Hastings, Neb., it is proposed to issue bonds for 
$69,000 for sewerage purposes. 

Helena, Mont.—The City Council has adopted the re 
port presented by City Engineer Miller for the paving 
of Main St., and the City Clerk has been directed to ad- 
vertise for proposals. The report was based on Belgium 
granite block pavement about 12 ins. long, 6 to 8 ins. wide 
and 8 ins. deep. The following is the report. Approximate 
estimate for paving Main St. from Cutter to Helena ave.: 
17,025 yds, granite pavement, at $3.50... 


5,370 lin. ft. granite curbing at $1.50 . --+» 9,555.00 
168 lin. ft. granite corner curbing at $3.00.......... 501.00 


8,512 cu. yds. excavation at 35 cts 2,979.20 


Total coat........ $72,625.70 
From which should be deducted for amount to be paid 


by street railway company (account single track): 





2,255 yds. granite pavement $7,027.50 
ROI CHB oi 50 kick cade see ec eees . 864,698.20 


This being an average of $9.51 per front foot, to be di 
vided as foilows: 
The city of Helena, 782,836 ft. frontage cross 


strects; $6.61... ......... Scaakwiee Med ainean sae e aac ee 
Private property owners, 6,020.34 ft. frontage, at 

$9.51 per ft...... ; et ‘ 57,253.43 

Total . auaides $64,698.20 


ELECTRICAL. 


Elect ic Lighting.—At Hartford, Conn., the following 
proposals have been received by the Street Comm's- 
sioners: For lighting as at present, 457 lights for 3,200 
hours; Hartford Electric Light Co., $41,520 for one year, 
$37,873 for three years; Hartford Light & Power Co., $47,- 
840, $46,012. For all night and every night, say 4.000 hours, 
Hartford Electrie Light Co., $47,3i2 for one year, $44,850 
for three years; Hartford Light & Power Co., $59,800, $55,- 
230. The Hartford Light & Power Co. also made the fol- 
lowing bid in addition: Both No.1 and: No. 2 ligh!s for 3 
cts. an hour, or $120 a lamp a year, $54,810; or, $1'6 a lamp 
a year, if No. 1 lamps do not exceed 25 per cent. of all, $53,- 
012. The present per cent. of No. 1 lamps is about 27. 

The Contracting Board, Troy, N. Y., has received the 
following proposals for lighting the streets and public 
buildings: Troy Electric Light Co., not less than 275 are 
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lights of 2,000 c. p. or 1,200 c. p. for one year, 43% cts. per 
night, or a gross sum equal tothe number of lights used 
at the rate of 43'4 cls. per lamp for every night in the 
year; the same number of lamps for three years, 2,000 c. 
p., 42 cts. a light per night, and for 1,200 c. p. at 41 cts. a 
light per night; the same number of lights for five vears, 
2,000 c. p. at 42 cts. per night per light, and for 1,200 ec. p- 
at 40 cts. per light per night. 

The Troy Gas Co.: not less than 280 are lights of 1,200 c. 
p. at 38 cts. per light per night and for 2,000 c. p. at 42 cts 
per light per night; for the same number of lights for 
three years 1,200 c. p. at 37 cts. per light per night and 
for 2,0°0 c. p. at 41 cts. per light per night; the same num” 
ber of lights for five years, 1,200 c. p. at 37 cts. per light 
per night and for 2,000. p. at 39% cts. per light per night, 
or a gross sum of $40,369. 

The United States Electric Lighting Co., of Philadel 
phia, and the Brush Electric Light Co., of Philadelphia, 
have been incorporated at Harrisburg, Pa. 

At Columbia, Ala., a committee has been appointed to 
investigate the cost of an electric light plant. 

At Opelika, Ala., the commissioners have granted the 
franchise to Mr. W. C. Harris. of Atlanta, to establish 
electric lights in the city. The capital stock is $5,500, and 
a company will be organized at once 


BRIDCES, TUNNELS, AND CANALS. 


Bridges.—Lake Shore & Michigan Southern Ry. 
This company will replace all the bridges on the Air Line 
with new double track structures. This change is necessi- 
tated by the double tracking of the line now in progress. 

Phillipsburg, Me.—It is proposed to construct a 


, iT’ - ‘ooo & 
MATERIALS P. Mar Forge & 


lumber for the pontoon bridge across the Missouri River 
at this place. About 1,000,000 ft. of lumber will be required 
to build the structure. 

Sioux City, So. Dak,—The following bids have been 
received for the construction of an dron bridge and via 
duct, respectively, at this place: Smith Bridge Co.. To- 
ledo, O., $11,483.50 $20,615: Clinton Bridge & Iron Co.,, 
Clinton, Ia., $13,600, $11,300; Youngstown Bridge Co., 
Youngstown, O., $12,400, $11,958; Missouri Valley Bridge 
& fron Works, Leavenworth, Kan., $11,565.20, $12,499 ; 
Geo. E. King Bridge Co., Des Moines, Ia., $12,393, $11,893; 
Chicago Bridge & Lron Co., Chicago, Dl.. $12,685, $12.024: 
Penn Bridge Co., Beaver Falls,, Pa., $12,660, $12,720; A. 
Y. Bayne & Co.. Minneapolis, Minn., $15,999, no bid; King 
Iron Bridge & Mfg. Co., Cleveland, O., $12.395, $11,100; 
Wrought Iron Bridge Co., Canton, O.. no bid, $11,580; 
Wisconsin Bridge & Iron Cc., Wauwatosa, Wis., no bid, 
$10,652. 

Clay Center, Kan.—The following proposals have 
been received for a bridge at this place: Gec. E. King 
Bridge Co., Des Moines, fowa, $3,423; Wrought Iron 
Bridge Co., Kansas City, $3,423; Kansas City Bridge & 
Iron Co,, Kansas City, $3,300; J. C. Chase Bridge Builders, 
Halton, Tex., $3,552; Lane Bridge & lron Co., Chicago, 
Uil., $3,110; King Iron Bridge & Manufacturing Co., Cleve 
land, Ohio, $3,416; J. H. Sparks, St. Joseph, Mo , $3,400; 
The Smith Bridge Co., Toledo, Ohio, $3,400; Missouri 
Valley Bridge & Iron Works, Leavenworth, Kan., $2,890, 
accepted; Abilene Bridge Co., Abilene, Kan., $2,459. 

Hallettsville, Tex.—The following bids were received 
fer the construction of an iron bridge at this place: Va 
riety Iron Works, $4,050; Youngstown Bridge Co., $4,375; 


gan. Scribner. J. T. Sico Liddle. & Co. Edwards. Flagler. | Murray. Co, 


Of pipe 
neer of the Be 
to Van Vranken & Duell 
pipe to Chas. H. C 


The Gainesville 


of a canal from the 
Ga., a distance of about 3 miles 

The people of Loup City, Neb., have 
and will vote $15,000 more for the constructi 
tapping the Middle Loup 13 miles abe 
3 miles long will be formed. 


right calls for 100,000 ** 
t. of Water per second 
vation are called for in 
half its capacity 


For particulars addres 


Sewers.—'The 


Everson & A. Bach J. Hi. McCann & W J. J. Fox & Canning& WW. T. Vranken 
Levy. MceCalhe : 


8-in. vit pipe.. $ .2 $ .85 = .16 $ .23 $ .22 $ .20 $ .40 $ .30 $ .56 09 $ .2) 
10-in. “* Ke 35 110 .213%4 28 30 39 .40 35 60 a4 os 
15-in. “ . 60 1.530 40 46 52 6) 6t 58 1.00 95 67 
18-in. ‘* " 73 2.33 45 60 65 70 10 73 1.25 15 sl 
Zi-in. “ 1.95 2.75 1.00 1.809 1.40 1.25 12 1.45 1.60 as 1.69 
Earth excav 415 .35 35 40 37% 45 4) 50 3) 6) 20 
Rock = 3.50 2.50 2.40 2.40 2.75 3.00 4.0) 2.80 2.71 3.) 3.90 
Manholes 45.0) 49.00 30,00 40,00 30.09 35.00 £5.00 50.0) 40.09 00 15.00 
Flush tanks... 95.00 8) 00 59.00 70.09 78.00 75.00 75.00 66.00 65.0) Ou 60.00 
Brick laid, per M.. 24.00 20.00 1x, 00 14.00 20.0) 20.00 17.00 16.09 18.0) 00 2 1 
Concrete ees 3.09 5.50 4.00 5.00 6.00 6.00 6.00 5.09 4.00 13.00 475 
Timber.. 23.00 } 40.09 30.00 20.00 20.00 40,00 30.09 20.00 10 00 50.00 19.00 
Planking.. 58.00 ! 19.00 20 00 20.00 25.09 40.00 30.09 25.0) 20.00 No bid 22.00 
Rendering. . ” 65 No bid 0 30 40 40 39 25 03 25 19.00 
24-inch cast iron 
pipe 69.00 60.00 30.00 o0.00 o0.00 10.00 90,00 40.09 77.00 OO S000 
Totals, £19,000 $55,435 $13,353 S15.000 $14,983 $15,090 $13,257 $15,700 319.000 S18.0- 


bridge from Popham Branch to Little Cox’s Head across 
Atkins Bay, to cost $4,000, 

Point of Rocks, N.J,— i he contracts for the four-track 
iron railway bridge at this point have heen awarded to 
J. O’Reiley for the masonry and to the Jersey City Iron 
W orks for the iroa work, The structure will cost about 
$50,000. 

Schenectady, N. ¥.—The bill appropriating $15,000 for 
the construction of a bridge across the Erie Canal at this 
place has passed the Legislature. 

Roanoke, Va.—This eity will issue $30,000 of bonds, the 
proceeds to be used in constructing overhead bridges, 
\ddress the Mayor. 

Green Bay, Wis.—The Common Council will receive 
bids for the rebuilding of the approaches to the Main 
Street Bridge. 

Sauk Center, Minn,—The following bids were re- 
eveived for the construction of two iron bridges, one at the 
city of Sauk Center and the other at New Munich, Minn. 
Smith Bridge Co , $7,300, 34,700; Wisconsin Bridge & Iron 
Co,, $6,080, $2,481; King Iron & Bridge Mfg. Co., $6,263, 
$3,714; Penn Bridge Co., $7,405, $4,200; Geo, E. King Bridge 
Co., $6,795, $3.895; Chicago Bridge & Lron Co., $86,636 61, 
$3,893.93; A. Y. Bayne & Co., $5,974, $3,874; Milwauke 


BIDDERS. 


Il. V. Hoag, Jr 
Leonard A. Marshall 
Richard Parrott 
William Fuller & Sons 
ds L. Powle y . 

Jobn A. Bouker 

John S. Gillies 
Frederick J. Kelly 
William Parrott 


Bridge & fron Works, $6,597, 
Co., $7,400, $4,250. 


Stillwater, Minn,.--The contract for building the 


bridge across Gray Cloud Island slough has been let t 
the Chicago Bridge & Iron Co., for $1,509, 


Pierre, So, Dak.—Contracts have been let for the 


83,487: Youngstown Bridge 


King Iron Bridge Co., 34,375; Smith Bridge Co., $4,125; 
Pittsburg Bridge Co., $3,690, accepted 

Jefferson, Texr.—Bids will be received for the construc 
tion of a bridge near Cypress Bayou. Address, W. E. 
Jones, Clerk. 

OQuanah, Tex.—Contracts will soon be let for the con 
struction of an iron bridge across Pease River Address 
County Commissioners, 

Pueblo, Colo A press dispatch from Pueblo. Colo 
says: The Denver & Rio Grande R. Rh. is considering the 
building of a viaduct across its tracks on C street. It 
agrees to pay two-thirds of the cost of building such a 
viaduct if the city will pay the remainder. Two plan 
were presented by the company to the council to-night 
One calls for a viaduct 1,500 ft. long, to cost $60,000, the 


other for one 1,200 ft. long, to cost $55,000 


Tunnels Colorado Midland R. R.—This company 
desires bids for the construction of a tunnel two miles 
long on itsline. Address B. H. Kryant, Chief Engineer, 


Colorado Springs, Colo. 


Canals.—Senator Collins will introduce a bill appro 
priating $750,006 for deepening. widening and completing 


the Champlain Canal from West Troy to Whitehall, The 
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canal will be made 40 ft. wide and 7 ft. deep and the wot 
vill be under the supervision of the Superintenden 


Public Works 


The Ocklawaha Drainage & Canal Co , of Florida, ha- 


organized by electing Col. T. C. Lanier, President; C. 1 
Clifford, Vice-President, and G. C. Stapylton, Secretary. 
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Improvement Co 
made by Hall Bros., of Atlanta, Ga., for the 
Chattahoochee 
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t 3.500.000 cu. 
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CONTRACTING 
yosais for the 
d Feb. 21, by H. A. 
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ard ot 


have 
Atlanta, Ga.; the 


ve a survey 


construction 


Gainesville, 


subseribed $15,000 


mofta cunal 


\ Ake 


, which will give power for manufacturing rposes 
The Pennsylvania Canal Co. eular gi 
ing formal notice iS70, t i 

abandons the Wisconiscs lersburg 
Clark's Ferry, in Dauphin County. any reé ns 
all rights in and abandoned canal, ¢Xcept 
that to use it for public navigation. 

At Weldon. N. C . the Roanoke ypwer & Nav 
igation Co. has let the contract for its canal to the Grey 
stone Granite & Construction Co. 

The Belmont & preparing to con 
struct a canal in Nebraska about 80 miles long. The watei 


, or about 2,400 cu 
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vds. ol exca 
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Col. Bids are invited from contractors with ex- 


the New Croton Aqueduct or other tunnel 
yntractors should communicate with Mr. Bryant 


f on 


iging. Tie following proposal for dredging about 
vds. of mud,sand and gravelin the Arthur 
between Staten island'and the New Jersey shore, 
ned March 3, by Capt. Thos. L. Casey, U. S. En- 
New York City: R. 8S. Packard, New York. 
p u. yd., scow measurement; Morris & 
ig Dredging Co., New York, 24 cts.; M. H. Flan 

v York, 25 cts. 

Blocks.—At Charleston, S. C., the contract for 
blocks wuas awarded by T. A. 
in, Superintendent of Streets, to the Winnsboro 
The blocks are to be 9 to 15 
to 5ins. wide, and 7 ins. deep. The 


making 254 


ranite been 


O., at $55 per 1,009. 
3h average 
measure 51 sq. ins. thus 
laid. Faces and 
Payments to be made upon the basis 
blocks per square yard after the work is laid. 


on top, 


to cover one square yard when 


il square. 


halt Paviny.—Eight contracts for asphalt paving 
te foundation will be awarded March 14 by the 
sioner of Public Works. New York City. The 
ms in the specfications relating to rock asphalt are 
ws: “Ifrock asphalt be used, it shall be natural 

is limestone rock (1) from the Sicilian mines at 


equal in quality and composition to that 


mined 


© United Limmer and Ver Wohle Rock Asphalt Co., 


; (2) from the Swiss mines at Valde Travers, equal 
y and composition to that mined by the Neucha 
& Asphalt Co,., Limited, or (3) from the French 
sel, equal in quality and composition to t hat 
Compagnie Asphaltes de 


Generale des 


dging. The contract for dredging in Reedy River, 


Greenville, 8. C., has been awarded to B. T. Perry.at 


harves and Jetties,—The Galveston Whart 


for $1,500,000 for 


Co. will 
The 
Ad 
Tex., for particulars of 
carried on at a cost of $5 000, 


honds constructing wharves. 
ny Want#prices on iron piling and columns. 
H.C. McCabe, of Hidalgo, 


vork to be 
is The Pauly Jail & Mfg. Co., of St 
i $10,090 jail at Opelika, Ala. 


ey Center, Kan... 


Louis, Mo., is 
A jail is to be built 
it a cost ef $5,000. 

At Brooklyn, N. Y., the following 
sin Drainage District No. 29 have been received 
P. Adams, Commissioner of City Works: Daniel 

21.35, $1.75, $1.90 and $3.40 per lin. ft. for 12, 15, 1 
cement pipe; manholes, $40 each; street basins, 

Win. Weis-——$1.25, $1.69, $1.70 and &3 for pipe; 

S36; S100. & Maguire—$1.15, 
$35 for manholes, $95 for basins 


proposals 


basins, Harris 
»and $2 for pipe: 
W helan—S1.05, $1.25, $1.35 and $2 for pipe, $34 
$1.05, 

pipe; $32 for manholes, $97 for 
District No. 37, the bids were as 
Creen—$1.25 and $1.90 per ft. for 12 
for S100 each 
$1.25 and $1.75 for pipe, 


basins 


oles, $95 for basins Kdward Gorman 


and $2.45 for 
r sewers In 

Daniel J. 

cement pipe, S40 
Wim. Weis 


S100 for 


each manholes, 
$36 for 


Edward Gorman—$l and $1.54 


pe, $32 for manholes, $97 for basins. 


following bids have been received by the Board of 
sors at Brooklyn, N. Y., for the relief sewer at the 
Johniand, L. J 


ind S135 for 6, 9 


farm, St Edward Freel, 60c¢., 75c., 


12 and 15-in. cement pipe; $1 per 
$35 per manhole. J. H 

$1 and $1.65 for cement pipe; SL for iron 
manhole. Harris & MeGuire: 5dc., 


ement pipe; 23e. 


t-in. wrought-iron pipe; 


$1, $1, 


x pe! 


I oO ,, 


nel S190 for « for iron pipe: $60 per 
1, W. Birket: lump sum of $2,844, 
ntract prices of Joseph Williams, the successful 


Downing Ave. sewer at Denver, Col., are 
21 


not 


Fhe 


n. Vitrified, 


prices are per lin. foot of pipe laid: 
salt-glazed clay pipe 


the 


sewers, 


, SL.60, SL.70, $2.10. $2.60; 


78; 21, 22, 24, 


same in concrete: 
26, 32 and 36-in cement 
$4.68; 


$2.90, 3.08, $3°%40, $4.40, 


oncrete $2.10, $2.15, $2.25, $2 50, $3.55 


i i oncrete: 32.388, 


PROPOSALS OPEN. 


lwo wooden bridges, two abutments 
vil Surveyor, St. Louis, Mo. March 13. 

iers 59 North River and 61 East River: 
The Dock 


w York City. 


eu. vds. Commissioners, Pier 
March 14, 

On conerete 
Publie Works, 31 


foundation. The Com 
Chambers Sit., New York 

About 5% cu. yds. of Roa 
of Koa Hook gravel, bank 
vroken trap rock; 1,200 eu. yds. of 
The Commissioner of Public 
York City. March 13 


Hook 


screeh. 


hinges, 
st.. New 


ghway Macadawmizing rock and grading county 
thomas Finn, County Clerk, Moundsville, W. Va. 


ENGINEERING NEWS 


Court House and Jail.—For Pierce County, 
Architects, Fisher & Russell, Sioux City, Ia. 
County Commissioners, Pierce, Neb. March 24. 

Stand Pipe.—Steel stand pipe, with foundations. W. J. 
Hall, Chairman of Water Committee, Toronto, Ont. 
March 24, e 

Jail.—At Hayrick, Tex, Bids for plans and specifica. 
tions. Cost not to exceed $10,000. T. A. Collier, County 
Clerk, Ballinger, Tex. 

Artesian Well.—At Fort 
Wheeler, U 


Neb. 
The 


Schuyler. Lieut. Charles B. 
S. A., Fort Schuyler, N. Y. H. March 27. 

Sewer.—Main sewer in Superior street. W. P. Rice, 
City Engineer, Cleveland, O. March 27. 

Dredging.—At Erie Harbor, Pa, Capt. F. A. Mahan, 
U. S. Engineer Office, Buffalo, N. Y. March 31 

Sidewalk.—A bout, 32,000 sq. ft. of artificial stone or con- 
crete sidewalk, with curbing and gutter. A. P. 
Bristol, Tenn. April 1. 

Railway.—About miles of railway, 3 ft. 6 ins. guage. 


R. Bond; Colonial Secretary, St. Johns, Newfoundland. 
April 10, 


Moore, 


O79 


MANUFACTURING AND TECHNICAL. 


Car Unloader.—The H. T. Stock railway car unloader 
isa machine for unloading open-top cars. It will shovel 
any kind of material that can be shoveled by hand, and 
will swing the material to any desired point, and deposit 
into vessels or storage piles, or transfer freight, and will 
handle any kind of coal or ore at the rate of 1.000 tons per 
day. It dispenses with men for shoveling the material 
and handles coal with less breakage than when done by 
hand, and for one-fourth of the expense. 
resembles an excavator, and is placed 
frame running 


The machine 
upon a strong iron 
upon a track or sufficient height to allow 
loaded cars to pass under the machine. The scoop is low 
ered into the car, and with a forward and upward move- 
ment is loaded; it revolves entirely around either way and 
deposits wherever required, and if necessary, as with soft 
coal, it can be lowered down into the hatch of a vessel. 
It is also provided with an arrangement for forcing the 
dipper out, to enable the operator to deposit the material 
at changeable distances from the machine It is also pro- 
vided with a spool drum, which enables the operator to 
place the cars wherever needed for unloading, ana by 
this process the operator is enabled to unload a train of 
cars, after the train has been placed on the unloading 
track, without the aid of a locomotive. 
built by the Toledo Foundry & 
edo, O 


The machine is 
Machine (Co., of Tol 


Pump Works —The Snow Steam Pump Co., which 
was lately organized at Buffalo, N. Y., with Daniel O'Day 
as president, has prepared plans for the erection of works 
on its property on Clinton St. and Bailey Ave., at the cros- 
sing of the Western New York & Pennsylvania and 
Lehigh Valley railways. The works to be erected at 
present consist of a foundry 150x80 ft., and a shop 150x450 
ft. It is hoped to have them up by May Ist. The duplex 
steam pump will be built, besides water-works, engines, 


etc, 


Gunboats.—The Navy Department awarded 
contracts for gunboats No. 5and No. 6to the Bath 
Works, Bath, Me., at $637,000 


Valve Gear.—The Grimes Valve Gear Co., of Chicago, 
has been incorporated by W.F 
and A. 


has 


the 


. Render, F. 8S. Stedman 
I. Roberts, to manufacture the Grimes valve gear 
for locomotives. 

The Garden 


Chicago, 


Capital stoek, $200,000, 
City Paving & Contracting Co., of 


been incorporated by J. 8S. McBean. D. J. 
McBean and T. H. deCew. Capital stoek, $100,000, 


has 


The Railway Appliance Co. has been organized at 
Newark, N. J., by Jaines 8. Baldwin, James Wayland and 
Samuel Clark. Capital stock, $100,000, 


Sewer Flushing —-The Denver Sewer Flusber Mfg. Co., 
ot Denver, Col., has been incorporated by Edwin D. Mor 
gan, Alfred Doerner and James Scott, to manufacture JJ. 
Scott's new patented device for flushing sewers. 
stock, $100,090, 


Capital 


Switches and Signals. 


o 


The National Switch & Signal 
_ of South Easton, Pa., has shipped a machine to oper- 
ule switches and signals at the junction of the Delaware 
x Hudson and West Shore railways, at East Albany, N. 
\ The Central sSwiteh Co., of Kansas City, Kan., has 
been incorporated by S. N. Simpson, Chester Bullock, 8» 
K. Rateken, H. P. Churchill, and C. S. 
stock, $100,000, 


Simson. Capital 
Locomotives.—The 
Paterson, N. J 
Seotia Central 

engines for 


Rogers Locomotive & Machine 
., have built the engines for the 
They are at work on five switch 
the Lake Shore & Michigan Southern. Also 
10 passenger and 16 freight narrow gauge engines for the 
Argentine Republic. A Jull 
cently been shipped. 

rhe Manchester Locomotive Works, of Manchester, N 
H., are building an engine fur the New York, Providence 
« Boston. 


Co., of 


Nova 


rotary snow plow has re- 


The Strong Locomotive Mfg. Co., of Cincinnati, O., has 
been incorporated to buNd works for the manufacture of 
locomotives of the Strong type. Capital stock, $1,000,000. 


March 8, 1890. 


The Philadelphia & Reading will have 59 new engines 
added to its equipment by June. 


Locomotive Works are, it is said, to be established at 
Duluth. For particulars address W. H. Burke, Duluth, 
Minn. 


Ca-s.—The Jackson & Sharp Co., of Wilmington, Del., 
has furnished the cars of the Nova Scotia Central. 

The Pullman Car Co., of Chicago, Il,, has an order for 
12 cars for the New York & Brooklyn Bridge, at $3,900 
each. The company is building 20cars for the Long Island. 

The Pardee Car Works, of Watsontown, Pa., are build- 
ing 100 hopper gondolas of 60,000 lbs capacity for the West- 
inoreland Coal Co. 

The Lafayette Car Works, of Lafayette, Ind., are build- 
ing 1,000 box cars for the New York, Lake Erie & West- 
ern. 

The Works, of Huntington, W. Va., are 
building coal and ore cars for the Louisville & Nashville. 

The Barney & Smith Mfg. Co., of Dayton, O., is building 
1,000 box cars for the Cleveland, Cincinnati, Chicago & St. 
Louis. 

The Roanoke Machine Works, of Roanoke, Va., have 
built 20 coal cars for the Norfolk & Western. 

The Missouri Car & Foundry Co., of St. Louis, Mo., 
has an order for 1,000 freight cars for the Cleveland, Cin- 
cinnati, Chicago & St. Louis. 

The Lehigh Valley is building 2,500 freight cars 

Passenger cars and flat cars for a dummy railway are 
wanted by J. D. Cureton, Pickens C, H., 8S. C. 

The Chattanooga Land, Coal, Iron & Ry. Co. may es- 
tablish car works. 


Ensign Car 


Rails.—New and second-hand 40-lb. rails for a dummy 
railway, 7 miles long, are wanted by J. D Cureton, Pick- 
ens C, H., S, C. 

The King Iron Rridge Co., of Cleveland. O., has re 
moved its San Francisco office from the Phelan Building 
to 308 Market In addition to the new snops built 
last year, said to be the largest highway bridge shops in 
the country. a plant for the manufacture of steel bridges 
is to be completed. The company builds any kind of rail- 
bridges, substructure and superstruc 


St. 


way and highway 
ture. 


The “Compagnie Generale des Asphaltes de 
France,” represented in America by Mr. E. H. Wootton, 
of 35 Broadway, N. Y., has received the grand prize and 
a gold medal at Paris 
asphalt industry. 


the Exposition for its Seyssel 
The company has also received a di 
ploma of the first class from the Melbourne Exposition. 
Snow Plows.—The Leslie Bros. Mfg. Co, of Paterson, 
N. J.. has shipped one of its improved rotary steam snow 
shovels to the Southern Pacific R. R. and 
another to the Minneapolis & St. Louis Ry. 


will ship 

Fi!ters.—The National Water Purifying Co. reports con- 
tracts from Thomas Dawson & Co. (dyers), Philadelphia, 
Pa., and the Cincinnati Ice Mfg, & Cold Storage Co., Cin- 
cinnati, O., for National filter plants. 


The Toledo Foundry & Machine Co., of Toledo, O., 
has recently received orders for three of the largest of 
the Stock patent Vietor excavators, of 3,000 cu. yds. daily 
capacity; one is for the Ilinois Central R’ R., to be used 
inreballasting, changing grade, ete., and one is for the 
Pittsburg & Lake Erie branch of the Lake Shore Ry. 
which will be the third of this style of excavators on this 
road. Another is for Mr. Henry Starke, of 
Wis., for use on railwaysin the north of 


Milwaukee, 
Michigan. In 
dredge work the company has orders for two large steel 
cranes forC. F. & H. T. Dunbar, for tise in deepening 
the Hay Lake Channel inthe Soo River: the material is 
principally rock. A railway pile driver has been shipped 
Florida R. R. The 

ilso has an order for a new style of railway gate. 


Metal Market Prices.— Rails, 
$35. Chicago: $36.50 to $37.50; 
to $21.50 for steel. 
$22.50 to $23 for steel. 


Track Materials, 


to the Georgia Southern & company 


New York, $34.50 to 
old rails, $24 for iron, $.0 
Pittsburg: $35; old rails, $26 for iron, 


New York: and 
bars, 2.10 to 2.15 ets.; spikes, 2.15 to 2.25 cts.; track bolts, 
3.10 with and 3.20 to 3.25 ects. with hexagon nuts 
Pittsburg: splice bars, 2 to 2.10 cts.; spikes, $2.15, or $2.25 
delivered at Chicago or St. Louis; track bolts, 3.10 ets. 
with and with Chicago: 


splice bars, 2 


steel iron angle 


square 


square 3.20 cts hexagon nuts 
steel and 1.85 to 1.9) cts 


track 


with hexagon nuts 


ets. for 


for iron; 
spikes, 2.25 to 2.30 cts.; bolts, 2.80 to 2.85 ets, with 
square, and 2.95 to 3 ets 

Pipe.— Cast iron, about $27 to $30 per ton, aceording to 
competition and amount of 


counts as follows: 


order, Wrought iron, dis 
i746 and 40 per cent. on black and gal. 
vanized butt-welded, 60 and 57% on black and galvanized 
lap-welded. Casing, 5) per cent. discount. 

Lead,—New York, 3.85 to 3.95 ets.; 
3.70 ets.; St. Louis, 3.70 ets. 


Structural Material,—Chicago: iron or steel angles, 


Chicago, 3.67% to 


2.45 to 2.55 cts.; universal plates, 2.50 cts. for iron; 2.55 ets. 
for steel up to 16 wide, 2.70 for wider steel; steel 
sheared plates, 2.80 cts.; beams and channels, 3.20 cts 
Pittsburg: angles, 2.35 ets.; tees, 2.80 cts.; channels, 3.10 
cts.; sheared bridge plates, 2.80 cts.; universal mill plates, 
2.80 cts. New York, universal mill plates, 2.20 to 2.25 cts.: 


“60 
angles, 2.20 to 2.30 cts.; tees, 2.60 to 2.70 cts.; beams and 
channels, 3.10 cts. 


ins. 





